PCT/GB99/02123 

PATENT COOPERATION TREATY 



From the INTERNATIONAL BUREAU 



PCT 

NOTIFICATION OF ELECTION 

(PCT Rule 61 .2) 


To: 

Assistant Commissioner for Patents 
United States Patent and Trademark 
Office 
Box PCT 

Washington, D.C.20231 
ETATS-UNIS D'AMERIQUE 

in its capacity as elected Office 


Date of mailing (day/month/year) 
28 February 2000 (28.02.00) 




International application No. 
PCT/GB99/02123 


Applicant's or agent's file reference 
AHB/CP5775333 


International filing date (day/month/year) 
02 July 1999 (02.07.99) 


Priority date (day/month/year) 
02 July 1998 (02.07.98) 


Applicant 

WILLIAMS, Andrew, James et al 



1, The designated Office is hereby notified of its election made: 

| X | in the demand filed with the International Preliminary Examining Authority on: 

01 February 2000 (01.02.00) 



| | in a notice effecting later election filed with the International Bureau on: 



2. The election | X | was 

| | was not 

made before the expiration of 19 months from the priority date or, where Rule 32 applies, within the time limit under 
Rule 32.2(b). 





Authorized officer 


The International Bureau of WIPO 




34, chemin des Colombettes 


Juan Cruz 


1211 Geneva 20, Switzerland 




Facsimile No.: (41-22) 740.14.35 


Telephone No.: (41-22)338.83.38 


Form PCT/IB/331 (July 1992) 


3132768 



PCT 

REQUEST 

The undersigned requests that the present 

international application be processed 
according to the Patent Cooperation Treaty 



For receiving Office use only 



International Application No. 



International Filing Date 



Name of receiving Office and "PCT International Application" 



Applicant's or agent's file reference 
(if desired) (12 characters maximum) 



AHB/CP5775333 



Box No. I 


TITLE OF INVENTION 


SPECIFIC BINDING PROTEINS INCLUDING ANTIBODIES WHICH BIND TO THE 
NECROTIC CENTRE OF TUMOURS, AND USES THEREOF 


Box No. II 


APPLICANT 





Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this Box is 
the applicants State (that is, country) of residence if no State of residence is indicated below.) 

CAMBRIDGE ANTIBODY TECHNOLOGY LIMITED 

THE SCIENCE PARK 

MELBOURN 

ROYSTON 

CAMBRIDGESHIRE SG8 6JJ 
UNITED KINGDOM 



| | This person is also inventor. 



Telephone No. 



Facsimile No. 



Teleprinter No. 



State (that is, country) of nationality: GB 


State (that is, country) of res 


idence: GB 


This person is applicant for 1 | all designated X all designated States except 1 1 the United States of 1 1 ^f^fi^U 1 ?^??^ in the 
the purposes of: 1 I States * 1 1 the Uni f ed States G f America 1 1 America only 1 1 Supplemental Box 


Box No. Ill FURTHER APPLICANT(S) AND/OR (FURTHER) INVENTOR 


(S) 



Name and address: (Family name followed by given name; for a legal entity, full official designation.. The 
address must include postal code and name of country. The country of the address indicated in this Box is the 
applicants State (that is, country) of residence if no State of residence is indicated below.) 



WILLIAMS Andrew James 
LARKSMEAD 
LONG LANE 
FOWLMERE 
ROYSTON SG8 7TG 
UNITED KINGDOM 



This person is 

| | applicant only 

| X[ applicant and inventor 

I I inventor only (if this check-box is marked, 

~ 1 do not fill in below.) 



State (that is, country) of nationality: GB 


State (that is, country) of residence: 


GB 


Sl i i!?SS« e i y. ppIicant for 1 1 all 1 1 all designated States except the X 
the purposes of. 1 1 designated 1 1 United States of America 1 — 


the United States 
of America only 


1 1 the States indicated in the 
Supplemental Box 


| X Further applicants and/or (further) inventors are indicated on a continuation sheet. 




* 


Box No. IV AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE 


The person identified below is hereby/has been appointed to act on behalf of the 
apphcant(s) before the competent International Authorities as: 


X agent 


| | common representative 



Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country.) 

BRASNETT, ADRIAN H. and others 
MEWBURN ELLIS 
YORK HOUSE 



GB 



23 KINGSWAY 
LONDON WC2B6HP 



Telephone No. 0171 240 4405 



Facsimile No. +44 171 240 9339 



Teleprinter No. 



I I Mark this check-box where no agent or common representative is/has been appointed and the space above is used instead to indicate a 
special address to which correspondence should be sent. 
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See Notes to the request form 



sneet ino. z 



Continuation of Box No. FURTHER APPLICANTS AND/OR (FUlJBlER) INVENTORS 


If none of the following sub-boxes is used, this sheet is not to be included in the request 


is ame and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this Box is 
the applicant's State (that is, country) of residence if no State of residence is indicated below.) 

TEMPEST PhiliD Ronald 
43 HIGH STREET 
WEST WRATTING 
CAMBRIDGESHIRE CB1 5LU 
UNITED KINGDOM 


This person is: 

| | applicant only 

| y\ applicant and inventor 

| | inventor only (if this check-box is marked, 
do not fill in below.) 


State (that is, country) of nationality: G B 


State (that is, country) of residence: GB 


This person is applicant for 1 1 al j designated 1 I all designated States except the 1 }d the United States | I &f n 5uSli?S i SS ed in the 
the purposes of: 1 1 states * 1 1 United States of America of America only 1 1 Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this Box is 
the applicants State (that is, country) of residence if no State of residence is indicated below.)) 

HOLTET Thor Las 
MORKHOJ BYGADE 16 
2860 SOBORG 
DENMARK 


This person is: 

| | applicant only 

| x| applicant and inventor 

| | inventor only (if this check-box is marked, 
do not fill in below.) 


State (that is, country) of nationality: DK 


State (th at is, country) of residence: DK 


This person is applicant for 1 1 a n designated 1 1 all designated States except the 1 }d the United States 1 1 * ne States indicated in the 
the purposes of: 1— 1 states United States of America ^ of America only 1 Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this Box is 
the applicant's State (that is, country) of residence if no State of residence is indicated below.)) 

JACKSON Helen 
PEACE COTTAGE 
15 BEDFORD ROAD 
NORTH HILL 

BEDFORDSHIRE SG18 9AH 
UNITED KINGDOM 


This person is: 

| | applicant only 

| %| applicant and inventor 

| | inventor only (if this check-box is marked, 
do not fill in below.) 


State (that is, country) of nationality: GB 


State (that is, country) of residence: GB 


This person is applicant for I I all designated I I all designated States except the X the United States | I ^wll^R^ in the 
the purposes of: l—J * I I gtates of America L-Jl of America only I— I Supplemental Box 


Name and address: (Family name followed by given name; for a legal entity, full official designation. 
The address must include postal code and name of country. The country of the address indicated in this Box is 
the applicant's State (that is, country) of residence if no State of residence is indicated below.)) 


This person is: 

| | applicant only 

| | applicant and inventor 

| | inventor only (if this check-box is marked, 
do not fill in below.) 


State (that is, country) of nationality: 


State (that is, country) of residence: 


This person is applicant for I I all designated I I all designated States except the I I the United States I I l c he St * tcs ' lT } 6 } c ^t d in thc 
the purposes of: I I states 6 ' 1 United States of America 1 1 of America only 1 1 Supplemental Box 


| | Further applicants and/or (further) inventors are indicated on another continuation sheet. 
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Sheet No. 3 



Box No. V 



DESIGNATION OF STATES 



The following designations are hereby made under Rule 4.9(a) (mark the applicable check-boxes; at least one must be marked): 
Re nl Patent 



[xj 

m 



AP 



EA 



X EP 



OA 



ARIPO Patent: GH Ghana, GM Gambia, KE Kenya, LS Lesotho, MW Malawi, SD Sudan, SL Sierra Leone, SZ Swaziland, UG Uganda, ZW 
Zimbabwe, and any other State which is a Contracting State of the Harare Protocol and of the PCT 

Eurasian Patent: AM Armenia, AZ Azerbaijan, BY Belarus, KG Kyrgyzstan, KZ Kazakstan, MD Republic of Moldova, RU Russian 
Federation, TJ Tajikistan, TM Turkmenistan, and any other State which is a Contracting State of the Eurasian Patent Convention and of the PCT 

European Patent: AT Austria, BE Belgium, CH and LI Switzerland and Liechtenstein, CY Cyprus, DE Germany, DK Denmark, ES Spain, FI 
Finland, FR France, GB United Kingdom, GR Greece, IE Ireland, IT Italy, LU Luxembourg, MC Monaco, NL Netherlands, PT Portugal, SE 
Sweden, and any other State which is a Contracting State of the European Patent Convention and of the PCT 

OAPI Patent: BF Burkina Faso, BJ Benin, CF Central African Republic, CG Congo, CI C6te d'lvoire, CM Cameroon, GA Gabon, GN Guinea, 
GW Guinea-Bissau, ML Mali, MR Mauritania, NE Niger, SN Senegal, TD Chad, TG Togo, and any other State which is a member State of 
OAPI and a Contracting State of the PCT (if other kind of protection or treatment desired, specify on dotted line) 



National Patent (if other kind of protection desired, specify on dotted line); 



X 
X 
X 
X 

X 
X 
X 
X 
X 
X 
X 



AE United Arab Emirates 

AL Albania .... 

AM Armenia 

AT Austria 

Australia 

Azerbaijan 

Bosnia & Herzegovina 

Barbados 

Bulgaria 

Brazil 

Belarus 

Canada 

CH and LI Switzerland and Liechtenstein 

CN China 

Cuba 

Czech Republic 

Germany 

Denmark 

Estonia 

Spain 

Finland 

United Kingdom. 
Grenada 

Georgia 

Ghana 

Gambia 

Croatia 

Hungary 

Indonesia 

Israel 

India 
Iceland 

Japan 

Kenya 

Kyrgyzstan 

Democratic People's Republic of Korea 

Republic of Korea 

Kazakstan 

St Lucia 
Sri Lanka 



I E3 



AU 
AZ 
BA 
BB 
BG 
BR 
BY 
CA 



CU 

CZ 

DE 

DK 

EE 

ES 

FI 

GB 

GD 

GE 

GH 

GM 

HR 

HU 

ID 

IL 

IN 

IS 

JP 

KE 

KG 

KP 

KR 

KZ 

LC 

LK 



LR Liberia. 

LS Lesotho 

LT Lithuania 

LU Luxembourg 

LV Latvia 

MD Republic of Moldova 

MG Madagascar 

MK The former Yugoslav Republic of Macedonia... 

MN Mongolia 

MW Malawi . 

MX Mexico 

NO Norway 

NZ New Zealand 

PL Poland 

PT Portugal 

RO Romania 

RU Russian Federation 

SD Sudan 

SE Sweden 

SG Singapore 

SI Slovenia 

SK Slovakia 

SL Sierra Leone 

TJ Tajikistan 

TM Turkmenistan 

TR Turkey 

TT Trinidad and Tobago 

UA Ukraine 

UG Uganda 

US Un i ted S tates of America . 

UZ Uzbekistan 

VN Viet Nam 

YU Yugoslavia 

ZA South Africa 

ZW Zimbabwe 

Check-boxes reserved for designating States (for thepurposes of a 
national patent) which have become party to the PCT after issuance 
of this sheet: 



Any other state which is party to the PCT . 



Precautionary Designation Statement: In addition to the designations made above, the applicant also makes under Rule 4.9(b) all designations which would be 
permitted under the PCT except any designation(s) indicated in the Supplemental Box as being excluded from the scope of this statement. 
The applicant declares that those additional designations are subject to confirmation and that any designation which is not confirmed before the expiration of 1 5 
months from the priority date is to be regarded as withdrawn by the applicant at the expiration of that time limit. (Confirmation of a designation consists of the 
filing of a notice specifying that designation and the payment of the designation and confirmation fees. Confirmation must reach the receiving Office within the 
15-month time limit.) 



Form PCT/RO/101 (second sheet) (July 1999) 



MEWBURN ELLIS 01.07.99 



See Notes to the request form 



Supplemental B x 



o iicct nu. •+ 



Ifthex&pptementat Box is not used, this sheet need not be included in the request 



Use this box in the following cases: 

i. *f, in any of the Boxes, the space is insufficient to furnish 
all the information: 

in particular: 

(i) if more than two persons are involved as applicants 
and/or inventors and no "continuation sheet" is 
available: 



(ii) if in Box No. II or in any of the sub-boxes of Box No. 
Ill, the indication "the States indicated in the 
Supplemental Box" is checked: 



(Hi) if in Box No. II or in any of the sub-boxes of Box No. 
Ill, the inventor or the inventor/applicant is not 
inventor for the purposes of all designated States or 
for the purposes of the United States of America: 



(iv) if in addition to the agent(s) indicated in Box No. IV, 
there are further agents: 

(v) if, in Box No. V, the name of any State (or OA PI) is 
accompanied by the indication "patent of addition, " or 
"certificate of addition, " or if in Box No. V, the name 
of the United States of America is accompanied by an 
indication "Continuation" or "Continuation-in-part": 

(vi) if, in Box No. VI, there are more than three earlier 
applications whose priority is claimed: 



(vii) if, in Box No. VI, the earlier application is an ARIPO 
application: 



2. If, with regard to the precautionary designation 
statement contained in Box No. V, the applicant wishes to 
exclude any State(s) from the scope of that statement: 

3. If the applicant claims, in respect of any designated 
Office, the benefits of provisions of the national law 
concerning non-prejudicial disclosures or exceptions to lack 
of novelty: 

Continuation of Box IV 



ARMITAGb, IAN M. 
BRASNETT, ADRIAN H. 
BREWSTER, ANDREA R. 
CALDERBANK, T. ROGER 
CARTER, STEPHEN 
COLEIRO, RAYMOND 
CRIPPS, JOANNA E 
FORD, MICHAEL F. 
GURA, H. ALAN 
HACKNEY, NIGEL J. 
HARRISON, DAVID C. 
KIDDLE, SIMON J. 
KREMER, SIMON M. 
LINN, S. JONATHAN 
LYONS, JUNE, M. 
NICHOLLS, KATHRYN M. 
O'BRIEN, CAROLINE J. 
PAGET, HUGH C.E. 



"PAGET, HUGH C.E. 
SANDERSON, MICHAEL J. 
STONER, G. PATRICK 
STUART, IAN 
WALTON, SEAN M. 
WATKIN, TIMOTHY L. 



In such case, write "Continuation of Box No. ... " (indicate the number of 
the Box) and furnish the information in the same manner as required 
according to the captions of the Box in which the space was insufficient; 



in such case, write "Continuation of Box III" and indicate for each 
additional person the same type of information as required in Box No. III. 
The country of the address indicated in this box is the applicant's state (that 
is, country) of residence if no state of residence is indicated below; 

in such case, write "Continuation of Box No. II" or "Continuation of Box 
No. Ill" or "Continuation of Boxes No. II and No. Ill" (as the case may be), 
indicate the name of the applicants) involved and next to (each) such name, 
the State(s) (and/or, where applicable, ARIPO, Eurasian, European or 
OAPI patent) for the purposes of which the named person is applicant; 

in such case, write "Continuation of Box No. II" or "Continuation of Box 
No. Ill" or "Continuation of Boxes No. II and No. Ill" (as the case may be), 
indicate the name of the inventor (s) and, next to (each) such name, the 
State(s) (and/or, where applicable, ARIPO, Eurasian, European or OAPI 
patent) for the purposes of which the named person is inventor; 

in such case, write "Continuation of Box No. IV" and indicate for each 
further agent the same type of information as required in Box No. IV; 

in such case, write "Continuation of Box No. V" and the name of each State 
involved (or OAPI), and after the name of each such State (or OAPI), the 
number of the parent title or parent application and the date of grant of the 
parent title or filing of the parent application; 

in such case, write "Continuation of Box No. VI" and indicate for each 
additional earlier application the same type of information as required in 
Box No. VI. 

in such case, write "Continuation of Box No. VI", specify the number of the 
item corresponding to that earlier application and indicate at least one 
country party to the Paris Convention for the Protection of Industrial 
Property for which that earlier application was filed. 

in such case, write "Designation^) excluded from precautionary 
designation statement" and indicate the name or two-letter code of each 
state so excluded. 

in such case, write "Statement Concerning Non-Prejudicial Disclosures or 
Exceptions to Lack of Novelty" and furnish that statement below. 



Continuation of Box No. VIII 

With regard to the formal sequence listing filed herewith, I confirm 
that the information recorded on the diskette is identical to the paper 
sequence listing. 
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Filing date 
of earlier application 
(day/month/year) 


Number 
of earlier application 


Where earlier application is: 


national application: 
country 


regional application:* 
regional Office 


international application: 
receiving Office 


item(l) 

2 July 1998 


9814383.7 


GB 






item (2) 










item (3) 











B x No. VI 



Sheet No. ^ 



PRICgWY CLAIM 



□ 



FurtherprTbrity claims are indicated in the Supplemental Box 



|x1 The receiving Office is requested to prepare and transmit to the International Bureau a certified copy 
of the earlier application(s) (only if the earlier application was filed with the Office which for the 
purposes of the present international application is the receiving Office) identified above as item(s): (1) 



* Where the earlier application is an ARIPO application, it is mandatory to indicate in the supplemental box at least one country party to the Paris Convention 
for the Protection of Industrial Property for which that earlier application was fled (Rule 4.tu(b)(ii)). See Supplemental Box. 



Box No. VII 



INTERNATIONAL SEARCHING AUTHORITY 



Choice of International Searching Authority (ISA) 

(If two or more International Searching Authorities 
are competent to carry out the international search, indicate the 
Authority chosen; the two-letter code may be used): 

ISA/ 



Request to use results of earlier search; reference to that search (if an earlier search 
has been carried out by or requested from the International Searching Authority): 



Date (day/month/year) 



Number 



Country (or regional Office) 



Box No. VIII 



CHECK LIST; LANGUAGE OF FILING 



This international application 
contains the following number 
of sheets 

request 

description (excluding 
sequence listing part) 

claims 

abstract 

drawings 

sequence listing part of 
description 

Total number of sheets 



41 

3 

1 

8 

10 

:68 



This international application is accompanied by the item(s) marked below: 

1 . fee calculation sheet 

2. | j separate signed power of attorney 

3. |X | copy of general power of attorney; reference number, if any: 
4. 1 | statement explaining lack of signature 

5. |0 | priority document(s) identified in Box No. VI as /7em(s): 

6. | 1 translation of international application into (language): 

7. | | separate indications concerning deposited microorganisms or other biological 

matter 

8. |X | nucleotide and/or amino acid sequence listing in computer readable form 

9. |x~j other (specify) .-Form 23/77 (x1 ) 



Figure of the drawings which 
should accompany the abstract 



Language of filing of the 
international application: ENGLISH 



Box No. IX 



SIGNATURE OF APPLICANT OR AGENT 



Next to each signature indicate the name of the person signing and the capacity in which the person signs (if such capacity is not obvious from reading the request). 



HARRISON, DAVID C. 
APPOINTED AGENT 



1 . Date of actual receipt of the purported 
international application: 


2. Drawings: 
| | received: 

[ | not received: 


3. Corrected date of actual receipt due to later but 
timely received papers or drawings completing 
the purported international application: 


4. Date of timely receipt of the required 
corrections under PCT Article f 1(2): 


5. International Searching Authority (if two or 6. 1_J Transmittal of search copy delayed 
more are competent): ISA/ 1—1 until search fee is paid 




hor international bureau use only 

Date of receipt of the record copy 
by the International Bureau: 
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• 



From the INTERNATIONAL BUREAU 



PCT 



NOTICE INFORMING THE APPLICANT OF THE 
COMMUNICATION OF THE INTERNATIONAL 
APPLICATION TO THE DESIGNATED OFFICES 

(PCT Rule 47.1(c), first sentence) 



Date opw«t4mg (day/month/year) 

13 January 2000 (13.01.00) 



To: 



BRASNETT, Adrian, H. 
Mewburn El lis 
York House 
23 Kingswsy 
London W( 
ROYAUME 



RECEIVED 



London W(2B N ^Hf> JAN 2000 



Applicant's or agant's file reference' -~- 
/ AHB/CP5775333 


IMPORTANT NOTICE 


I International application No. 
^^G : r7t£B99/021 23 


International filing date (day/month/yea r) 
02 July 1999 (02.07.99) 


Priority date (day/month/year) 
02 July 1998 (02.07.98) 


Applicant 

CAMBRIDGE ANTIBODY TECHNOLOGY LIMITED et al 



1. Notice is hereby given that the International Bureau has communicated, as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this Notice: 

AU,CN,EP,IL,JP,KP,KR,US 

In accordance with Rule 47.1 (c), third sentence, those Offices will accept the present Notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 

AE # AL,AM,AP,AT^3A3B3G3R,BY,C^ 
HUJDJNJS,KE # KG,KZ,LC,LK,LR,^ 

SD^SE^CSISK.SLJJTM^R^UA^UCUZ^VN^U^ZW 
The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this Notice is a copy of the international application as published by the International Bureau on 
13 January 2000 (13.01.00) under No. WO 00/01822 

REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibility to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 





The Internati nal Bur auofWIPO 
34. chemm des Col mbettes 
1211 G n va 20, Switzerland 

Facsimile No. (41-22) 740.14.35 


Authorized officer 

J. Zahra 

Telephone No. (41-22) 338.83.38 



Form PCT/IB/308 (July 1996) 



3038538 



/ 



Tnternational preliminary examining authority 



To: 



BRASNETT, Adrian H. 
Mewburn Ellis 
York House 
23 Kingsway 
London WC2B 6HP 
GRANDE BRETAGNE 



RECEIVED 

1 7 FEB ?000 j 




PCT 



NOTIFICATION OF RECEIPT 
OF DEMAND BY COMPETENT INTERNATIONAL 
PRELIMINARY EXAMINING AUTHORITY 

(PCT Rules 59.3(e) and 61.1(b), first sentence 
and Administrative Instructions, Section 601(a)) 



Date of mailing 
( dayjm on th /year) 



1 5. 02. 00 



pplicant's or agent's file reference 
AHB/OP5775333 



IMPORTANT NOTIFICATION 



ternatiojxal ; 



International application No. 

GB 99/ 02123 



International filing date ( day f month ) year) 
02/07/1999 



Priority date (dayfmonthfyear) 
02/07/1998 



Applicant 

CAMBRIDGE ANTIBODY TECHNOLOGY LIMITED et al. 



The applicant is hereby notified that this International Preliminary Examining Authority considers the following date as the 
date of receipt of the demand for international preliminary examination of the international application: 

01/02/2000 \ 



2. This date of receipt is: 



□ 



f^j the actual date of receipt of the demand by this Authority (Rule 61.1(b)). 

| | the actual date of receipt of the demand on behalf of this Authority (Rule 59.3(e)). 

I I the date on which this Authority has, in response to the invitation to correct defects in the demand 
— (Form PCT/I PEA/404), received the required corrections. 

ATTENTION: That date of receipt is AFTER the expiration of 19 months from the priority date. Consequently , the 
elections made in the demand does (do) not have the effect of postponing the entry into the national phase until 30 
monmsfrorSe priority date (or later in some Offices) (Article 39(1)) Therefore, the acts for entry mto £ n£™d 
phase must be performed within 20 months from the priority date (or later in some Offices) (Article 22). For details, see 
the PCT Applicants Guide, Volume II. 



□ 



( If applicable) This notification confirms the information given by telephone, facsimile transmission or in person 
on: 



4. Only where paragraph 3 applies, a copy of this notification has been sent to the International Bureau. 




Name and mailing address of the I PEA/ 



European Patent Office 
Attl D-8029S Munich 

Q))} Tel. ( + 49-89) 2399-0, Tx: 523656 epmu d 
. Fax: ( + 49-89) 2399-4465 



Authorized officer 
CHAVONAND F H 

Tel. ( + 49-89) 2399-2390 



Form PCT/IPEA/402 (July 1998) P20452 ©9/02/2000) 



PATENT COOPERATION TT^TY 



Fror '^e 

IN . .HNATIONAL PRELIMINARY EXAMINING AUTHORITY 



To: 

BRASNETT, Adrian H. 
Mewburn Ellis 
York House 
23 Kingsway 

London WC2B6HP . 
GRANDE BRETAGNE 






PCT 

NOTIFICATION OF TRANSMITTAL OF 
THE INTERNATIONAL PRELIMINARY 
EXAMINATION REPORT 

(PCT Rule 71.1) 








Date of mailing 
(day/mo nth/year) 
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International application No. PCT/GB99/021 23 



I. Basis of the r port 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1 -41 as originally filed 

Claims, No.: 

1-16 as originally filed 

Drawings, sheets: 

1/8-8/8 as originally filed 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
IV. Lack of unity of invention 

1 . In response to the invitation to restrict or pay additional fees the applicant has: 

□ restricted the claims. 

□ paid additional fees. 

□ paid additional fees under protest. 

□ neither restricted nor paid additional fees. 
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2. K This Authority found that the requirement of unity of invention is not complied and chose, according to Rule 

68.1 , not to invite the applicant to restrict or pay additional fees. 

3. This Authority considers that the requirement of unity of invention in accordance with Rules 13.1, 13.2 and 13.3 is 

□ complied with. 

E3 not complied with for the following reasons: 
see separate sheet 

4. Consequently, the following parts of the international application were the subject of international preliminary 
examination in establishing this report: 

all parts. 

□ the parts relating to claims Nos. . 



V. Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial 
applicability; citations and explanations supporting such statement 



1 . Statement 



Novelty (N) 


Yes: 


Claims 




No: 


Claims 


Inventive step (IS) 


Yes: 


Claims 




No: 


Claims 


Industrial applicability (IA) 


Yes: 


Claims 




No: 


Claims 



1-15 

16 (see item V) 



2. Citations and explanations 
see separate sheet 



VIII. Certain observations on the international application 

The following observations on the clarity of the claims, description, and drawings or on the question whether the 
claims are fully supported by the description, are made: 



see separate she t 
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Reference is made to the following documents: 

D1 : MILLER G K ET AL: 'Immunologic and biochemical analysis of TNT-1 and TNT- 
2 monoclonal antibody binding to histones.' HYBRIDOMA, (1993 DEC) 12 (6) 689-98. 
, XP0021 19491 cited in the application 

D2: KING D J ET AL: 'PREPARATION AND PRECLINICAL EVALUATION OF 
HUMANISED A33 IMMUNOCONJUGATES FOR RADIOIMMUNOTHERAPY' 
BRITISH JOURNAL OF CANCER, vol. 72, no. 6, December 1995 (1995-12), pages 
1364-1372, XP002911796 ISSN: 0007-0920 

D3: DATABASE EMBL, PIR2: 'ACCESSION NUMBER: S47184' RESIDUES 1- 
109,6 June 1995 (1995-06-06), XP0021 19493 

D4: DATABASE EMBL, PIR2: 'Accession number: S19663' RESIDUES 1-109, 
XP002 119494 

D5: DESRUES B ET AL: 'Monoclonal antibody Po66 uptake by human lung 
tumours implanted in nude mice: effect of co-administration with doxorubicin.' 
BRITISH JOURNAL OF CANCER, (1995 NOV) 72 (5) 1076-82. , XP0021 19492 
D6: US-A-5 019 368 (EPSTEIN ALAN L ET AL) 28 May 1991 (1991-05-28) 



Re Item IV 

Lack of unity of invention 

The common inventive concept between all claims is the intracellular antigen binding 
capacity of a "binding member" having an antibody framework or part thereof. 
Such concept is not new or, if at all new by the presence of specific Complementary 
Determining Regions sequences -CDRs-, it is not inventive in view of D1. D1 refers 
to monoclonal antibodies (mAb) binding to intracellular antigens (such as H1 and H3 
histones) and their use as reagents for the diagnosis and treatment of cancer. 

Therefore the binding members of independent claim 1 and 4 are not anymore linked 
by said common inventive concept as to form a single valid invention (as required by 
Rule 13.1 PCT). 
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Correspondingly, present claims do not relate to one invention but to two separate 
ones, namely: 

- invention 1 : the antibody or part thereof comprising a polypeptide domain (or 
CDR3) comprising residues 99 to 106 of SEQ ID N°2 (claims 1-4 complete, claims 
9-16 partial). 

- invention 2 : the antibody or part thereof comprising a polypeptide domain 
comprising residues 88 to 98 of SEQ ID N°4 (claims 5-8 complete, claims 9-16 
partial). 

Re Item V 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or 
industrial applicability; citations and explanations supporting such statement 

The application relates to antibodies or fragment thereof which bind to necrotic centre 
of tumors (binding to nuclear proteins like Histones), and their use in treatment of 
cancer and diagnosis (radioactive or toxic labelled antibody). 

1 . Novelty (Art. 33(2) PCT) 

1.1 Both D3 and D4 disclose a human variable chain domain sequence showing a 100% 
identity with the sequence ID N°4 of the present application. Thus D3 and D4 are 
prejudicial for novelty of claims 5-8 dealing with a polypeptide binding domain 
comprising parts of sequence ID N°4. 

Consequently, claims 5-8 do not satisfy the criterion set forth in Article 33(2) PCT. 

1 .2 From D6 it is known that several antibodies directed to an internal cellular component 
have been obtained and used for diagnosis and treatment of tumours. 

Claims 1-4 refer to a broad and vague definition of the polypeptide binding domain. 
This binding molecule is defined as "comprising" a sequence "substantially" as set 
out in the CDRs regions of SEQ ID N°2. It cannot be excluded that the sequence of 
the monoclonal antibodies binding to intracellular antigen presented in Table 1 
(column 10-11) of D6 fall under the scope of claims 1-4 in particular in view of the 
term "substantially comprising" allowing variations of the determinants of SEQ ID 
N°2. Therefore, claims 1-4 lack novelty in view of D6. 
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2. Inventive step (Art. 33(3) PCT) 

The present application deals with "binding elements" derived from an antibody 
framework (like scFv or F(ab') 2 ) that are binding to intracellular antigen. These 
binding elements are used for treatment and diagnosis of tumour in the human body. 

Rendering the above objected claims novel, the technical problem to be solved by 
the present invention (in view of the available prior art, e.g. D1/D6) may be regarded 
as the provision of further antibodies, or fragments thereof, binding to intracellular 
antigens and useful for the diagnosis and treatment of cancer. 

The problem was solved by the present application using different repertoire for CDR 
variation within the antibody antigen binding site. 

Such solution is based on a known technique in the art of immunology and 
immunochemistry : as the antibody recognition is based on the CDRs regions, a 
standard strategy for the man skilled in the art is to screen antibody repertoires for 
selection of new antibodies showing a specificity for the antigen of interest. 
The use of labelled antibodies for tumour imaging or treatment is also well known in 
the art as seen in D5/D6 (in addition to D1) which disclose examples of labelled 
antibodies production (radiolabels, conjugation with toxic or pharmaceutical 
compounds, etc.- see D6 column 3-6 and D5 page 1081). 

Moreover, concerning the dependent claim 3 and the concept of humanisation, 
according to D2, the use of radioimmunoconjugates derived from rodents for tumour 
treatment in patients, and the related problem of developing a human anti-mouse 
antibody response (HAMA) were known to the person skilled in the art (see D2 page 
1364). A solution provided by D2 is the preparation of new humanised 
radioimmunoconjugates for treatment of tumours. The technique of antibody 
"humanisation" is well known for the person of skill : a human antibody or part of it 
can be used as a framework to graft the murine CDRs parts responsible for the 
specific tumour antigen binding. The clinical studies reported in D2 (page 1371) also 
suggest that the humanised antibodies have a longer circulating half-life compared 
to the murine ones, detail which becomes important when using radioimmunotherapy 
methods. 
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The variation of size of a "binding member" derived from an antibody is also widely 
used and based on routine methods in the field of immunology : the structural 
features important for antigen recognition are formed by the interaction of the light 
and heavy variable domains (allowing the 3 CDRs to be spatially close and form the 
antigen binding pocket). Therefore, any molecule that possess the two variable 
domains VH and VL, each carrying the 3 appropriate CDRs, will conserve the binding 
capacities of the intact antibody. Consequently, the provision of antibody derived 
structural elements like the known Fab, F(ab')2, Fv or single chain Fv (scFv) are not 
considered to involve an inventive step. 

In consequence, in view of the documents D1 -or also D5/D6- (and D2 for the 
humanisation concept) the man skilled in the art would arrive to the claimed subject- 
matter of the invention without applying inventive activity. Thus , claims 1-16 do not 
satisfy the criterion set forth in Article 33(3) PCT. 

3. Industrial applicability (Art. 33(4) PCT) 

For the assessment of the present claims 16 on the question whether they are 
industrially applicable, no unified criteria exist in the PCT Contracting States. The 
patentability can also be dependent upon the formulation of the claims. 
Consequently, under the provision of Rule 67.1(iv) PCT, no statement with regard to 
industrial applicability of said claims will be made (Article 34(4)(a)(i) PCT). 

Re Item VIII 

Certain observations on the international application 

1 . The term "isolated specific binding member", present in the majority of the claims, is 
vague and open to interpretation when lacking precise technical features (size, 
sequence, etc.). It is not clear whether it refers strictly to a polypeptide or any other 
type of hybrid molecule simply "comprising a polypeptide binding domain". From the 
description and the type of sequence listed, these functional domains are all related 
to an antibody framework carrying three hypervariable loops or Complementary 
Determining Regions -CDRs- responsible of the binding (either partial antibody 



# 
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functional element like F(ab') 2 or Fab, etc...)- This support in the description does not 
include any possible hypothetical binding member and should be restricted to an 
antibody-antigen system (as discussed in page 5). 

2. The wording "substantially" in claims 1-2, 4-6, 8 and 15 refers to a relative definition 
open to interpretation, and thus render the scope of said claims unclear (Article 6 
PCT). 

3. Claims 1-4 lack additional meaningful technical characterising features. The binding 
capacity of these short sequences are only possible if they have the appropriate 
positions in the hypervariable loops on an antibody framework. Therefore, the 
antibody framework is an important characterising feature of the invention and should 
be included in the independant claims. 

4. The expression "intracellular antigen" in claims 1 and 5 is vague and open to 
interpretation. Due to the very high cellular protein content considered as potential 
antigen, it is not clear what type of antigen might be considered to fall within the 
scope of said claims. 

5. . F(ab')2 and scFv should be clearly defined in claim 10. 

6. Claim 1 1 relates to "detectable and functional label" without any characterising 
features. Such a claim is open to interpretation and appears unclear since there is 
no mention what type of detection technique or functional properties might be 
involved in said claim. 



7. 



The tumour:blood ratio mentioned in claim 15d) might depend on the calculation 
method being used. Such ratio might therefore be ambiguous and lack clarity. 
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Applicant's or agent's file reference 

AHB/CP5775333 


POR FURTHER see Notification of Transmittal of International Search Report 
/ (Form PCT/IS A/220) as well as, where applicable, item 5 below, 
f ACTION 


International application No. 

PCT/GB 99/02123 


International filing date (day/month/year) 

02/07/1999 


(Earliest) Priority Date (day/month/year) 

02/07/1998 


Applicant 

CAMBRIDGE ANTIBODY TECHNOLOGY LIMITED et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the international Bureau. 



sheets. 



This International Search Report consists of a total of 6 

[X| It is also accompanied by a copy of each prior art document cited in this report. 



Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

I I the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1(b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 

|~?C| contained in the international application in written form. 
, [X] filed together with the international application in computer readable form. 
| | furnished subsequently to this Authority in written form. 
| | furnished subsequently to this Authority in computer readble form. 

| | the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

| | the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 



[X| Certain claims were found unsearchable (See Box I). 
| | Unity of invention is lacking (see Box II). 



4. With regard to the title, 

[X] the text is approved as submitted by the applicant. 

| | the text has been established by this Authority to read as follows: 



5. With regard to the abstract, 

|X] the text is approved as submitted by the applicant 
the text has been established, according to Rule G 

within one month from the date of mailing of this international search report, submit comments to this Authority 



| | the text has been established, according to Rule 38.2(b), by this Authority as it appears in Box III. The applicant may, 



The figure of the drawings to be published with the abstract is Figure No. 



| | as suggested by the applicant. [Xj None of the figures. 

| | because the applicant failed to suggest a figure. 

| | because this figure better characterizes the invention. 
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Box I Observations where certain claims wer found unsearchable (Continuation of item 1 of first she t) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 



Claims Nos.: 16 

because they relate to subject matter not required to be searched by this Authority, namely: 

see FURTHER INFORMATION sheet PCT/ISA/210 



2. Claims Nos.: 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 



3. | | Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1. I H As all required additional search fees were timely paid by the applicant, this International Search Report covers all 
' ' searchable claims. 



2. I | As all searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 
of any additional fee. 



3. I I As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
' ' covers only those claims for which fees were paid, specifically claims Nos.: 



4. | | No required additional search fees were timely paid by the applicant. Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest 



| | The additional search fees were accompanied by the applicant's protest. 
| [ No protest accompanied the payment of additional search fees. 
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FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 

Continuation of Box 1.1 

Although claim 16 is directed to a method of treatment of the 
human/animal body, the search has been carried out and based on the 
alleged effects of the compound/ composition. 



Continuation of Box 1.1 
CI aims Nos . : 16 

Rule 39.1(iv) PCT - Method for treatment of the human or animal body by 
therapy 
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A. CLASSIFICATION OF SUBJECT MATTER 
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A61K51/10 A61K39/395 //G01N33/574 

According to International Patent Classification (IPC) or to both national classification and IPC 

B. FIELDS SEARCHED 

Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 C07K G01N 

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms used) 



C DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document, with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



MILLER G K ET AL: "Immunologic and 
biochemical analysis of TNT-1 and TNT-2 
monoclonal antibody binding to hi stones. 
HYBRIDOMA, (1993 DEC) 12 (6) 689-98. , 
XP002119491 

cited in the application 
abstract 

. -/~ 
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Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



0 Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the international 

filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



"T" later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 



Date of the actual completion of the international search 
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Date of mailing of the international search report 

04/11/1999 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
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Authorized officer 

Covone, M 
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Relevant to claim No. 



KING D J ET AL: "PREPARATION AND 
PRECLINICAL EVALUATION OF HUMANISED A33 
IMMUNOCONJUGATES FOR RAD I ©IMMUNOTHERAPY" 
BRITISH JOURNAL OF CANCER, 
vol. 72, no. 6, December 1995 (1995-12), 
pages 1364-1372, XP002911796 

ISSN: 0007-0920 
page 1364, right-hand column, 
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2,3 
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paragraph 3 
paragraph 2 
paragraphs 



DATABASE BIOSIS 'Online! 
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Carcinoma -A Quantitative Study of PCNA 
Expression Using a Color Image Analysis 
System. " 

retrieved from STN 

XP002119497 

abstract 

& STOMACH AND INTESTINE, (1995) VOL. 30, 
NO. 1, PP. 113-119. , 

DESRUES B ET AL: "Monoclonal antibody 
Po66 uptake by human lung tumours 
implanted in nude mice: effect of 
co-administration with doxorubicin." 
BRITISH JOURNAL OF CANCER, (1995 NOV) 72 
(5) 1076-82. , XP002119492 
abstract 

page 1076, right-hand column, paragraph 2 
page 1077, left-hand column, line 1 
page 1080, right-hand column, paragraph 1 
page 1081, right-hand column, paragraph 1 

US 5 019 368 A (EPSTEIN ALAN L ET AL) 
28 May 1991 (1991-05-28) 



column 2, 
column 4, 
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column 7, 
cl aims 



1 ine 
1 ine 
1 ine 
1 ine 



62 -column 
31-42 
25-52 
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3, line 2 



"ACCESSION NUMBER: 



DATABASE EMBL, PIR2: 
S47184" 

RESIDUES 1-109,6 June 1995 (1995-06-06), 

XP002119493 

the whole document 

-/-- 
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1 

SPECIFIC BINDING PROTEINS INCLUDING ANTIBODIES WHICH BIND TO 
THE NECROTIC CENTRE OF TUMOURS, AND USES THEREOF. 

The present invention relates to specific binding members, 
5 particularly antibodies and fragments thereof, which bind to 
the necrotic centres of tumours. These specific binding 
members are useful in the treatment of cancer. 

Background to the Invention. 

10 

The treatment of proliferative disease, particularly cancer, by 
chemotherapeutic means often relies upon exploiting differences 
in target proliferating cells and other normal cells in the 
human or animal body. For example, many chemical agents are 

15 designed to be taken up by rapidly replicating DNA so that the 
process of DNA replication and cell division is disrupted. 
Another approach is to identify antigens on the surface of 
tumour cells which are not normally expressed in developed 
human tissue, such as embryonic antigens. Such antigens can be 

20 targeted with binding proteins such as antibodies to deliver a 
toxic agent to or other substance which is capable directly or 
indirectly of activating a toxic agent at, the site of a 
tumour . 

25 An alternative approach which has been developed more recently 
relies on the fact that a significant proportion of tumour 
cells are in various stages of cell degeneration and death. 
Unlike programmed cell death (apoptosis) which occurs during 
the natural turnover of certain cell types, tumour cells 

3 0 undergo a degenerative and less controlled death during which 
they have been found to exhibit abnormal surface membrane 
permeability. European patent application EP-A-270340 
describes the preparation of murine antibodies to nuclear 
components of cells which are able to target necrotic cells in 

35 a tumour by exploiting this phenomenon. Miller et al 

(Hybridoma, 1993, 12 , 689-697) describe a particular antibody 
prepared in accordance with EP-A-270340. This antibody, TNT- 1 , 
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was found to bind histone fraction HI. The histones are the 
most abundant proteins in chromatin, the concentration of each 
type of histone being approximately 5000 times higher than the 
concentration of a typical sequence-specific DNA-binding 
5 protein. Epstein et al (in "Handbook of Targeted Delivery of 
Imaging Agents" CRC press, Inc., 1995, ed. VP Torchilin) 
describes the uptake of radiolabel led TNT- 1 into nude mice 
bearing the ME- 180 cervical carcinoma, and report that there 
was no appreciable labelling of other organs. The authors also 
10 used the F (ab' ) 2 fragment of TNT - 1 labelled with 131 I for tumour 
imaging studies in human patients. 

A known problem with the use of murine antibodies in human 
therapy is that repeat treatment of such antibodies leads to a 
human anti-mouse antibody (HAMA) response. HAMA responses have 
a range of effects, from neutralisation of the administered 
antibody leading to a reduced therapeutic dose, through to 
allergic responses, serum sickness and renal impairment. In 
order to overcome these disadvantages humanization of 
antibodies has been developed. More recently, repertoires of 
human antibodies have been cloned and these can be screened, 
for example by phage display technology, (McCafferty et al , 
WO92/01047) to identify human antibodies specific for human 
antigens . 

Disclosure of the Invention 

We have investigated the binding properties of the TNT - 1 
antibody and attempted to secure human antibodies with similar 
30 binding profiles and useful tumour localisation in animal 

models. We have found that although TNT- 1 binds primarily to 
nuclear histone HI it also binds a complex pattern of other 
histones and non-identified proteins in a nuclear preparation. 
We were able to identify a number of human antibodies, screened 
35 primarily against a nuclear extract and further against histone 
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HI which had similar binding profiles. Despite the 
similarities in binding profiles between the human antibody 
clones analysed, only one (identified below as "NHS76") was 
found to additionally exhibit low cross reactivity to non- 
5 necrotic tissues and organs and good tumour rblood localisation 
ratio. Other candidate antibodies tested either showed cross- 
reactivity or had poorer tumour :blood ratios of localisation. 

Accordingly, specific binding proteins such as antibodies which 
10 are based on the complementarity-determining regions (CDRs) of 
the NHS 7 6 antibody identified, particularly the CDR 3 regions, 
will be useful for targeting the necrotic centres of malignant 
tumours . 

15 In the accompanying drawings, the nucleic acid sequence and 

translation thereof of the NHS 7 6 VH gene is shown in Figure 1. 
The nucleic acid sequence is designated SEQ ID NO : 1 . The 
translation is SEQ ID NO:2. The VL gene of NHS 76 is shown as 
Figure 2. Its nucleic acid sequence is designated SEQ ID NO : 3 , 

20 and its translation as SEQ ID NO:4. In both figures, the CDR ' s 
are indicated in boxes . 

In a first aspect the present invention provides an isolated 
specific binding member capable of binding an intracellular 

25 antigen, wherein said specific binding member comprises a 

polypeptide binding domain comprising an amino acid sequence 
substantially as set out as residues 99 to 106 of SEQ ID NO: 2. 
The invention further provides said isolated specific binding 
member which further comprises one or both of the polypeptide 

30 binding domains substantially as set out as residues 31-3 6 and 
51-66 of SEQ ID NO : 2 , preferably both. In a preferred 
embodiment, the binding domains are carried by a human antibody 
framework. One example of such an embodiment is the sequence 
substantially as shown in SEQ ID NO : 2 . 
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In a second aspect, the invention provides an isolated specific 
binding member capable of binding an intracellular antigen, 
wherein said specific binding member comprises a polypeptide 
binding domain comprising an amino acid sequence substantially 
5 as set out . as residues 88 to 98 of SEQ ID NO:4. The invention 
further provides said isolated specific binding member which 
further comprises one or both of the polypeptide binding 
domains substantially as set out as residues 23-33 and 49-55 of 
SEQ ID NO: 4, preferably both. In a preferred embodiment, the 
10 binding domains are carried by a human antibody framework. One 
example of such an embodiment is the sequence substantially as 
shown in SEQ ID NO : 4 . 

In a particularly preferred embodiment, the invention provides 
15 a specific binding member which comprises a first specific 

binding member comprising a sequence substantially as set out 
as residues 99 to 106 of SEQ ID NO: 2 in association with a 
second specific binding member comprising a sequence 
substantially set out as residues 88 to 98 of SEQ ID NO: 4. 
20 Such a specific binding member according to the invention may 
be in the form of an antibody F(ab')2 fragment. 

Specific binding members of the invention may carry a 
detectable or functional label. 

25 

In further aspects, the invention provides an isolated nucleic 
acid which comprises a sequence encoding a specific binding 
member as defined above, and methods of preparing specific 
binding members of the invention which comprise expressing said 
30 nucleic acids under conditions to bring about expression of 
said binding member, and recovering the binding member. 

Specific binding members according to the invention may be used 
in a method of treatment or diagnosis of the human or animal 
3 5 body, such as a method of treatment of a tumour in a human 
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patient which comprises administering to said patient an 
effective amount of a specific binding member of the invention. 

These and other aspects of the invention are described in 
5 further detail below. 

Detailed Description of the Invention. 

A . TERMINOLOGY 

10 

Specific binding member 

This describes a member of a pair of molecules which have 
binding specificity for one another. The members of a specific 
binding pair may be naturally derived or wholly or partially 

15 synthetically produced. One member of the pair of molecules 
has an area on its surface, or a cavity, which specifically 
binds to and is therefore complementary to a particular spatial 
and polar organisation of the other member of the pair of 
molecules. Thus the members of the pair have the property of 

20 binding specifically to each other. Examples of types of 

specific binding pairs are antigen-antibody, biot in-avidin, 
hormone -hormone receptor , receptor- 1 igand , enzyme - substrate . 
This application is concerned with antigen-antibody type 
reactions . 

25 

Antibody 

This describes an immunoglobulin whether natural or partly or 
wholly synthetically produced. The term also covers any 
polypeptide or protein having a binding domain which is, or is 

3 0 homologous to, an antibody binding domain. These can be 

derived from natural sources, or they may be partly or wholly 
synthetically produced. Examples of antibodies are the 
immunoglobulin isotypes and their isotypic subclasses; 
fragments which comprise an antigen binding domain such as Fab, 

3 5 scFv, Fv, dAb, Fd; and diabodies. 
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It is possible to take monoclonal and other antibodies and use 
techniques of recombinant DNA technology to produce other 
antibodies or chimeric molecules which retain the specificity 
of the original antibody. Such techniques may involve 
5 introducing DNA encoding the immunoglobulin variable region, or 
the complementarity determining regions (CDRs) , of an antibody 
to the constant regions, or constant regions plus framework 
regions, of a different immunoglobulin. See, for instance, EP- 
A-184187, GB 2188638A or EP-A-239400. A hybridoma or other 
10 cell producing an antibody may be subject to genetic mutation 
or other changes, which may or may not alter the binding 
specificity of antibodies produced. 

As antibodies can be modified in a number of ways, the term 
15 "antibody" should be construed as covering any specific binding 
member or substance having a binding domain with the required 
specificity. Thus, this term covers antibody fragments, 
derivatives, functional equivalents and homologues of 
antibodies, including any polypeptide comprising an 

2 0 immunoglobulin binding domain, whether natural or wholly or 

partially synthetic. Chimeric molecules comprising an 
immunoglobulin binding domain, or equivalent, fused to another 
polypeptide are therefore included. Cloning and expression of 
chimeric antibodies are described in EP-A-0120694 and EP-A- 
25 0125023. 

It has been shown that fragments of a whole antibody can 
perform the function of binding antigens. Examples of binding 
fragments are (i) the Fab fragment consisting of VL, VH, CL and 

3 0 CHI domains; (ii) the Fd fragment consisting of the VH and CHI 

domains; (iii) the Fv fragment consisting of the VL and VH 
domains of a single antibody; (iv) the dAb fragment (Ward, E.S. 
et al . , Nature 341, 544-546 (1989)) which consists of a VH 
domain; (v) isolated CDR regions; (vi) F(ab')2 fragments, a 
3 5 bivalent fragment comprising two linked Fab fragments (vii) 
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single chain Fv molecules (scFv) , wherein a VH domain and a VL 
domain are linked by a peptide linker which allows the two 
domains to associate to form an antigen binding site (Bird et 
al, Science, 242, 423-426, 1988; Huston et al, PNAS USA, 85, 
5 5879-5883, 1988); (viii) bispecific single chain Fv dimers 
(PCT/US92/09965) and (ix) » diabodies " , multivalent or 
multispecif ic fragments constructed by gene fusion (WO94/13804; 
P. Holliger et al Proc . Natl. Acad. Sci. USA 90 6444-6448, 
1993) . 

10 

Diabodies are multimers of polypeptides, each polypeptide 
comprising a first domain comprising a binding region of an 
immunoglobulin light chain and a second domain comprising a 
binding region of an immunoglobulin heavy chain, the two 

15 domains being linked (e.g. by a peptide linker) but unable to 
associate with each other to form an antigen binding site: 
antigen binding sites are formed by the association of the 
first domain of one polypeptide within the multimer with the 
second domain of another polypeptide within the multimer 

20 (WO94/13804) . 

Where bispecific antibodies are to be used, these may be 
conventional bispecific antibodies, which can be manufactured 
in a variety of ways (Holliger, P. and Winter G. Current 

25 Opinion Biotechnol . 4, 446-449 (1993)), eg prepared chemically 
or from hybrid hybridomas, or may be any of the bispecific 
antibody fragments mentioned above. It may be preferable to 
use scFv dimers or diabodies rather than whole antibodies. 
Diabodies and scFv can be constructed without an Fc region, 

30 using only variable domains, potentially reducing the effects 
of anti-idiotypic reaction. Other forms of bispecific 
antibodies include the single chain " Janusins" described in 
Traunecker et al , EMBO Journal, 10, 3655-3659, (1991). 

35 Bispecific diabodies, as opposed to bispecific whole 
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antibodies, may also be particularly useful because they can be 
readily constructed and expressed in E.coli. Diabodies (and 
many other polypeptides such as antibody fragments) of 
appropriate binding specificities can be readily selected using 
5 phage display (WO94/13804) from libraries. If one arm of the 
diabody is to be kept constant, for instance, with a 
specificity directed against antigen X, then a library can be 
made where the other arm is varied and an antibody of 
appropriate specificity selected. 

10 

Antigen binding domain 

This describes the part of an antibody which comprises the area 
which specifically binds to and is complementary to part or all 
of an antigen. Where an antigen is large, an antibody may only 
15 bind to a particular part of the antigen, which part is termed 
an epitope. An antigen binding domain may be provided by one 
or more antibody variable domains. Preferably, an antigen 
binding domain comprises an antibody light chain variable 
region (VL) and an antibody heavy chain variable region (VH) . 

20 

Specific 

This may be used to refer to the situation in which one member 
of a specific binding pair will not show any significant 
binding to molecules other than its specific binding 
25 partner (s) . The term is also applicable where e.g. an antigen 
binding domain is specific for a particular epitope which is 
carried by a number of antigens, in which case the specific 
binding member carrying the antigen binding domain will be able 
to bind to the various antigens carrying the epitope. 

30 

Comprise 

This is generally used in the sense of include, that is to say 
permitting the presence of one or more features or components. 



35 
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This refers to the state in which specific binding members of 
the invention, or nucleic acid encoding such binding members 
will be, in accordance with the present invention. Members and 
nucleic acid will be free or substantially free of material 
5 with which they are naturally associated such as other 

polypeptides or nucleic acids with which they are found in 
their natural environment, or the environment in which they are 
prepared (e.g. cell culture) when such preparation is by 
recombinant DNA technology practised in vitro or in vivo. 

10 Members and nucleic acid may be formulated with diluents or 
adjuvants and still for practical purposes be isolated - for 
example the members will normally be mixed with gelatin or 
other carriers if used to coat microtitre plates for use in 
immunoassays, or will be mixed with pharmaceutical ly acceptable 

15 carriers or diluents when used in diagnosis or therapy. 

Specific binding members may be glycosylated, either naturally 
or by systems of heterologous eukaryotic cells, or they may be 
(for example if produced by expression in a prokaryotic cell) 
unglycosylated . 

20 

B. DETAILED DISCLOSURE. 

Isolated specific binding members of the invention are those 
such as NHS 7 6 which are capable of binding an intracellular 

25 antigen. In particular, the member will bind to human histone 
HI. However the NHS 7 6 antibody which forms a particular aspect 
of the invention also shows a pattern of reactivity to a range 
of intracellular antigens. It is preferred that other binding 
members of the invention also show the same or substantially 

3 0 similar pattern reactivity. This may be determined by 

comparing such members with an antibody comprising the VH and 
VL domains shown in SEQ ID NO : 2 and SEQ ID NO: 4 respectively. 
The comparison will typically be made using a western blot in 
which binding members are bound to duplicate blots prepared 

35 from a nuclear preparation of cells so that the pattern of 
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binding can be directly compared. Suitable nuclear 
preparations and conditions for western blotting are described 
below in the accompanying examples. 

5 In particular, NHS76 shows differential binding to histones. 

This is reflected in the EL.ISA data of histone binding (Example 
7 below) which shows that NHS shows greatest binding to histone 
HI followed by H3 > H2B > H2A, H4 . Suitable western blot 
conditions for measurement of binding to histones are 
10 illustrated in the accompanying examples. 

As outlined above, we have found that the NHS7 6 antibody has in 
vivo properties which are not shared by other antibodies with 
apparently similar binding profiles. While not wishing to be 

15 bound by any one particular theory, one explanation for this is 
that the specific antibody- antigen interaction of the antibody 
results in the unexpectedly desirable in vivo activity. The 
binding of an antibody to its target antigen is mediated 
through the CDRs of its heavy and light chains, with the role 

20 of CDR3 being of particular importance. Accordingly, specific 
binding members based on the CDR3 regions of the heavy or light 
chain, and preferably both, of NHS 7 6 will be useful specific 
binding members for in vivo therapy. 

25 In general, the CDR3 regions, comprising amino acid sequences 
substantially as set out as residues 99 to 106 of SEQ ID NO: 2 
and 88 to 98 of SEQ ID NO: 4 will be carried in a structure 
which allows for binding of the CDR3 regions to an 
intracellular antigen . 

30 

By "substantially as set out" it is meant that the CDR3 regions 
of the invention will be either identical or highly homologous 
to the specified regions of SEQ ID NO: 2 and SEQ ID NO: 4. By 
"highly homologous" it is contemplated that from 1 to 5, 
35 preferably from 1 to 4 such as 1 to 3 or 1 or 2 substitutions 
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may be made in the CDRs . 

The structure for carrying the CDR3s of the invention will 
generally be of an antibody heavy or light chain sequence or 
5 substantial portion thereof in which the CDR3 regions are 
located at locations corresponding to the CDR3 region of 
naturally occurring VH and VL antibody variable domains encoded 
by rearranged immunoglobulin genes. The structures and 
locations of immunoglobulin variable domains may be determined 
10 by reference to (Kabat, E.A. et al , Sequences of Proteins of 
Immunological Interest. 4th Edition. US Department of Health 
and Human Services. 1987, and updates thereof, now available on 
the Internet (http://immuno.bme.nwu.edu)) . 

15 Preferably, the amino acid sequence substantially as set out as 
residues 99 to 106 of SEQ ID NO: 2 is carried as the CDR3 in a 
human heavy chain variable domain or a substantial portion 
thereof, and the amino acid sequence substantially as set out 
as residues 88 to 98 of SEQ ID NO : 4 is carried as the CDR3 in a 

2 0 human light chain variable domain or a substantial portion 
thereof . 

The variable domains may be derived from any germline or 
rearranged human variable domain, or may be a synthetic 

2 5 variable domain based on consensus sequences of known human 

variable domains. The CDR3 -derived sequences of the invention, 
as defined in the preceding paragraph, may be introduced into a 
repertoire of variable domains lacking CDR3 regions, using 
recombinant DNA technology. 

30 

For example, Marks et al (Bio /Technology , 1992, 10 : 779-783 ) 
describe methods of producing repertoires of antibody variable 
domains in which consensus primers directed at or adjacent to 
the 5* end of the variable domain area are used in conjunction 

3 5 with consensus primers to the third framework region of human 
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VH genes to provide a repertoire of VH variable domains lacking 
a CDR3 . Marks et al further describe how this repertoire may- 
be combined with a CDR3 of a particular antibody. Using 
analogous techniques, the CDR3 -derived sequences of the present 
5 invention may be shuffled with repertoires of VH or VL domains 
lacking a CDR3 , and the shuffled complete VH or VL domains 
combined with a cognate VL or VH domain to provide specific 
binding members of the invention. The repertoire may then be 
displayed in a suitable host system such as the phage display 
10 system of WO92/01047 so that suitable specific binding members 
may be selected. A repertoire may consist of from anything 
from 10 4 individual members upwards, for example from 10 6 to 10 8 
or 10 10 members. 

15 Analogous shuffling or combinatorial techniques are also 

disclosed by Stemmer (Mature, 1994, 370 : 389-391) , who describes 
the technique in relation to a (3-lactamase gene but observes 
that the approach may be used for the generation of antibodies. 

20 A further alternative is to generate novel VH or VL regions 
carrying the CDR3 -derived sequences of the invention using 
random mutagenesis of, for example, the NHS76 VH or VL genes to 
generate mutations within the entire variable domain. Such a 
technique is described by Gram et al (1992, Proc . Natl. Acad. 

25 Sci., USA, 812:3576-3580), who used error-prone PCR. 

Another method which may be used is to direct mutagenesis to 
CDR regions of VH or VL genes. Such techniques are disclosed 
by Barbas et al , (1994, Proc. Natl. Acad. Sci . , USA, 91 : 3809- 
30 3813) and Schier et al (1996, J". Mol . Biol. 263. : 551-567 ) . 

All the above described techniques are known' as such in the art 
and in themselves do not form part of the present invention. 
The skilled person will be able to use such techniques to 
35 provide specific binding members of the invention using routine 
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methodology in the art . 

A substantial portion of an immunoglobulin variable domain will 
comprise at least the three CDR regions, together with their 
5 intervening framework regions. Preferably, the portion will 

also include at least about 50% of either or both of the first 
and fourth framework regions, the 50% being the C- terminal 5 0% 
of the first framework region and the N-terminal 50% of the 
fourth framework region. Additional residues at the N-terminal 

10 or C-terminal end of the substantial part of the variable 
domain may be those not normally associated with naturally 
occurring variable domain regions. For example, construction 
of specific binding members of the present invention made by 
recombinant DNA techniques may result in the introduction of - 

15 or C-terminal residues encoded by linkers introduced to 
facilitate cloning or other manipulation steps. Other 
manipulation steps include the introduction of linkers to join 
variable domains of the invention to further protein sequences 
including immunoglobulin heavy chains, other variable domains 

2 0 (for example in the production of diabodies) or protein labels 
as discussed in more detail below. 

Although in a preferred aspect of the invention specific 
binding members comprising a pair of binding domains based on 

2 5 sequences substantially set out in SEQ ID NO : 2 and SEQ ID NO: 4 
are preferred, single binding domains based on either of these 
sequences form further aspects of the invention. In the case 
of the binding domains based on the sequence substantially set 
out in SEQ ID NO : 2 , such binding domains may be used as 

30 targeting agents for intracellular antigens since it is known 
that immunoglobulin VH domains are capable of binding target 
antigens in a specific manner. 

In the case of either of the single chain specific binding 
domains, these domains may be used to screen for complementary 
35 domains capable of forming a two-domain specific binding member 
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which has in vivo properties as good as or equal to the NHS 76 
antibody disclosed herein. 

This may be achieved by phage display screening methods using 
5 the so-called hierarchical dual combinatorial approach as 
disclosed in WO 92/01047 in which an individual colony 
containing either an H or L chain clone is used to infect a 
complete library of clones encoding the other chain (L or H) 
and the resulting two-chain specific binding member is selected 
10 in accordance with phage display techniques such as those 

described in that reference. This technique is also disclosed 
in Marks et al, ibid. 



Specific binding members of the present invention may further 
15 comprise antibody constant regions or parts thereof. For 

example, specific binding members based on SEQ ID NO: 4 may be 
attached at their C-terminal end to antibody light chain 
constant domains including human Ck or CX chains, preferably CX 
chains. Similarly, specific binding members based on SEQ ID 
20 NO: 2 may be attached at their C-terminal end to all or part of 
an immunoglobulin heavy chain derived from any antibody 
isotype, e.g. IgG, IgA, IgE and IgM and any of the isotype sub- 
classes, particularly IgGl and IgG4 . IgGl is preferred. 

25 The in vivo properties, particularly with regard to 

tumour: blood ratio and rate of clearance, of specific binding 
members of the invention will be comparable to NHS 7 6 . Following 
administration to a human or animal subject such a specific 
binding member will show a peak tumour to blood ration of > 

30 3:1. Preferably at such a ratio the specific binding member 

will also have an organ to blood ratio of < 1:1 in organs away 
from the site of the tumour. These ratios exclude organs of 
catabolism and secretion of the administered specific binding 
member. Thus in the case of scFvs and Fabs (as shown in the 

3 5 accompanying examples) , the binding members are secreted via 
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the kidneys and there is greater localisation here than other 
organs. In the case of whole IgGs, clearance will be at least 
in part, via the liver. The peak localisation ratio will 
normally be achieved between the 4 8 and 96 hours following 
5 administration of the specific binding member. More 

particularly, the ratio may be measured in a tumour xenograft 
of about 0.2 - 1.0 g formed subcutaneously in one flank of an 
athymic nude mouse . 

10 Antibodies of the invention may be labelled with a detectable 
or functional label. Detectable labels include radiolabels 
such as 131 I or "Tc, which may be attached to antibodies of the 
invention using conventional chemistry known in the art of 
antibody imaging. Labels also include enzyme labels such as 

15 horseradish peroxidase. Labels further include chemical 

moieties such as biotin which may be detected via binding to a 
specific cognate detectable moiety, e.g. labelled avidin. 

Functional labels include substances which are designed to be 
20 targeted to the site of a tumour to cause destruction of tumour 
tissue. Such functional labels include toxins such as ricin 
and enzymes such as bacterial carboxypeptidase or 
nitroreductase, which are capable of converting prodrugs into 
active drugs at the site of a tumour. 

25 

Antibodies of the present invention are designed to be used in 
methods of diagnosis and treatment of tumours in human or 
animal subjects, particularly solid tumours which have a 
necrotic centre. These tumours may be primary or secondary 
30 solid tumours of any type including, but not limited to, 

cervical, ovarian, prostate, lung, liver, pancreatic, colon and 
stomach tumours . 

Antibodies of the present invention may be administered to a 
35 patient in need of treatment via any suitable route, usually by 
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injection into the bloodstream or directly into the site of the 
tumour. The precise dose will depend upon a number of factors, 
including whether the antibody is for diagnosis or for 
treatment, the size and location of the tumour, the precise 
5 nature of the antibody (e.g. whole antibody, fragment or 

diabody) , and the nature of the detectable or functional label 
attached to the antibody. Where a radio nuclide is used for 
therapy, a suitable maximum single dose is about 60 mCi/m 2 , to a 
maximum of about 250 mCi/m 2 . A typical antibody dose for either 

10 tumour imaging or tumour treatment will be in the range of from 
0.5 to 4 0 mg, preferably from 1 to 4 mg of antibody in F(ab') 2 
form. This is a dose for a single treatment of an adult 
patient, which may be proportionally adjusted for children and 
infants, and also adjusted for other antibody formats in 

15 proportion to molecular weight . Treatments may be repeated at 
daily, twice-weekly, weekly or monthly intervals, at the 
discretion of the physician. 

It is presently preferred that F(ab') 2 antibody fragments are 
20 used for both tumour imaging and tumour treatment. 

Specific binding members of the present invention will usually 
be administered in the form of a pharmaceutical composition, 
which may comprise at least one component in addition to the 
2 5 specific binding member. 

Thus pharmaceutical compositions according to the present 
invention, and for use in accordance with the present 
invention, may comprise, in addition to active ingredient, a 

30 pharmaceutically acceptable excipient, carrier, buffer, 

stabiliser or other materials well known to those skilled in 
the art. Such materials should be non-toxic and should not 
interfere with the efficacy of the active ingredient. The 
precise nature of the carrier or other material will depend on 

35 the route of administration, which may be oral, or by 
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injection, e.g. intravenous. 

Pharmaceutical compositions for oral administration may be in 
tablet, capsule, powder or liquid form. A tablet may comprise 
5 a solid carrier such as gelatin or an adjuvant. Liquid 

pharmaceutical compositions generally comprise a liquid carrier 
such as water, petroleum, animal or vegetable oils, mineral oil 
or synthetic oil. Physiological saline solution, dextrose or 
other saccharide solution or glycols such as ethylene glycol, 
10 propylene glycol or polyethylene glycol may be included. 

For intravenous, injection, or injection at the site of 
affliction, the active ingredient will be in the form of a 
parenterally acceptable aqueous solution which is pyrogen- free 

15 and has suitable pH, isotonicity and stability. Those of 

relevant skill in the art are well able to prepare suitable 
solutions using, for example, isotonic vehicles such as Sodium 
Chloride Injection, Ringer's Injection, Lactated Ringer's 
Injection. Preservatives, stabilisers, buffers, antioxidants 

2 0 and/or other additives may be included, as required. 

A composition may be administered alone or in combination with 
other treatments, either simultaneously or sequentially 
dependent upon the condition to be treated. Other treatments 
25 may include the administration of suitable doses of pain relief 
drugs such as non-steroidal anti- inflammatory drugs (e.g. 
aspirin, paracetamol, ibuprofen or ketoprofen) or opitates such 
as morphine, or ant i -emetics . 

30 The present invention further provides an isolated nucleic acid 
encoding a specific binding member of the present invention. 
Nucleic acid includes DNA and RNA. In a preferred aspect, the 
present invention provides a nucleic acid which codes for a 
polypeptide of the invention as defined above, including a 

35 polypeptide as set out as residues 99 to 106 of SEQ ID NO : 2 or 
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88 to 98 of SEQ ID NO : 4 , and more preferably for the entire 
polypeptides of SEQ ID NO:2 and SEQ ID NO : 4 . 



The present invention also provides constructs in the form of 
5 plasmids ,. vectors , transcription or expression cassettes which 
comprise least one polynucleotide as above. 



The present invention also provides a recombinant host cell 
which comprises one or more constructs as above. A nucleic 

10 acid encoding any specific binding member as provided itself 
forms an aspect of the present invention, as does a method of 
production of the specific binding member which method 
comprises expression from encoding nucleic acid therefor. 
Expression may conveniently be achieved by culturing under 

15 appropriate conditions recombinant host cells containing the 
nucleic acid. Following production by expression a specific 
binding member may be isolated and/or purified using any 
suitable technique, then used as appropriate. 

20 Specific binding members and encoding nucleic acid molecules 

and vectors according to the present invention may be provided 
isolated and/or purified, e.g. from their natural environment, 
in substantially pure or homogeneous form, or, in the case of 
nucleic acid, free or substantially free of nucleic acid or 

25 genes origin other than the sequence encoding a polypeptide 
with the required function. Nucleic acid according to the 
present invention may comprise DNA or RNA and may be wholly or 
partially synthetic . 

3 0 Systems for cloning and expression of a polypeptide in a 

variety of different host cells are well known. Suitable host 
cells include bacteria, mammalian cells, yeast and baculovirus 
systems. Mammalian cell lines available in the art for 
expression of a heterologous polypeptide include Chinese 

35 hamster ovary cells, HeLa cells, baby hamster kidney cells, NSO 
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mouse melanoma cells and many others. A common, preferred 
bacterial host is E . coli . 

The expression of antibodies and antibody fragments in 
5 prokaryotic cells such as E. coli is well established in the 
art. For a review, see for example Pliickthun, A. 
Bio/Technology 9: 545-551 (1991). Expression in eukaryotic 
cells in culture is also available to those skilled in the art 
as an option for production of a specific binding member, see 
10 for recent reviews, for example Reff, M.E. (1993) Curr . Opinion 
Biotech. 4: 573-576; Trill J.J. et al . (1995) Curr. Opinion 
Biotech 6: 553-560. 



Suitable vectors can be chosen or constructed, containing 
15 appropriate regulatory sequences, including promoter sequences, ' 
terminator sequences, polyadenylat ion sequences, enhancer 
sequences, marker genes and other sequences as appropriate. 
Vectors may be plasmids, viral e.g. 'phage, or phagemid, as 
appropriate. For further details see, for example, Molecular 
20 Cloning; a Laboratory Manual: 2nd edition, Sambrook et al . , 
1989, Cold Spring Harbor Laboratory Press. Many known 
techniques and protocols for manipulation of nucleic acid, for 
example in preparation of nucleic acid constructs, mutagenesis, 
sequencing, introduction of DNA into cells and gene expression, 
25 and analysis of proteins, are described in detail in Short 

Protocols in Molecular Biology, Second Edition, Ausubel et al . 
eds . , John Wiley & Sons, 1992. The disclosures of Sambrook et 
al . and Ausubel et al . are incorporated herein by reference. 

3 0 Thus, a further aspect of the present invention provides a host 
cell containing nucleic acid as disclosed herein. A still 
further aspect provides a method comprising introducing such 
nucleic acid into a host cell. The introduction may employ any 
available technique. For eukaryotic cells, suitable techniques 

35 may include calcium phosphate transf ect ion, DEAE-Dextran, 
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electroporat ion, liposome -mediated trans f ection and 
transduction using retrovirus or other virus, e.g. vaccinia or, 
for insect cells, baculovirus . For bacterial cells, suitable 
techniques may include calcium chloride transformation, 
5 electroporation and transf ection using bacteriophage. 

The introduction may be followed by causing or allowing 
expression from the nucleic acid, e.g. by culturing host cells 
under conditions for expression of the gene. 

10 

In one embodiment, the nucleic acid of the invention is 
integrated into the genome (e.g. chromosome) of the host cell. 
Integration may be promoted by inclusion of sequences which 
promote recombination with the genome, in accordance with 
15 standard techniques. 

The present invention also provides a method which comprises 
using a construct as stated above in an expression system in 
order to express a specific binding member or polypeptide as 
2 0 above . 

The following examples illustrate the present invention. 

Example 1: Isolation of Antibodies Equivalent To TNT- 1 

25 la . Preparation of Antigen 

In order to generate clones specific for human nuclear 
antigens, the human Burkitt's lymphoma cell line, Ra j i , was 
used as a source of antigen, prepared largely as described by 
G.K. Miller et . al . 1993 Hybridoma vol.12, no. 6 p.p. 689-697. 

30 

Cultures were grown in RPMI-1640 + L-glutamine medium (Gibco 
BRL) supplemented with penicillin , streptomycin (Gibco BRL) 
and 5 % foetal calf serum (FetalClone II, Hyclone Europe Ltd). 
Cells were grown in roller bottles and produced in 1 1 batches. 
35 The culture was centrifuged at 1000 rpm for 10 min and the 
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cells washed in PBS solution (Oxoid) . The culture was spun 
again and the resultant pellet frozen down in 90 % FCS/ 10% 
DMSO. Each 1 1 batch gave 1.3 - 9.5 x 10 8 cells. 

5 To prepare nuclear extract, a cell pellet was first thawed on 
ice and gently resuspended in 10 ml 10 mM CaCl 2 , 2 /zM PIPES 
buffer. Cells were pelleted at 1000 rpm and resuspended in the 
same buffer containing 1 % Nonidet P40. This was incubated on 
ice for 10 min to allow the disruption of the cell membrane. A 

10 small aliquot was removed and analysed by light microscopy. 
This indicated that no intact cells remained. Nuclei were 
pelleted by momentary centrif ugat ion at 3000 rpm. The nuclei 
(pearly white pellet) were resuspended in 5 ml CaPIPES buffer. 
1 ml nuclei were pelleted and resuspended in 1 ml sterile TE 

15 pH8 . 0 . This was subjected to 3 x 45 sec sonication bursts to 
disrupt the nuclear membrane. Debris was pelleted at 13 000 
rpm (microfuge) for 2 min and the supernatant transferred to a 
fresh tube . The amount of nuclear extract was determined by 
absorption at 260 nm using the conversion factor 10A260 = 1 mg 

20 nucleohistone . The yield of nucleohistone was estimated to be 
1 . 2 mg/ ml . 

lb . Induction of phacre antibody libraries 

Two different phage antibody repertoires were selected for 
25 antibodies to Ra j i cell nuclear extract, the VH synthetic 
(Nissim et al . , 1994) and large scFv' (Vaughan et al 1996) 
repertoires were each treated as follows in order to rescue 
phagemid particles. 500 ml prewarmed (37°C) 2YTAG (2YT media 
supplemented with 100 /ig/ml ampicillin and 2 % glucose) in a 2 
3 0 1 conical flask was inoculated with approximately 3 x 10 10 cells 
from a glycerol stock (-70°C) culture of the appropriate 
library. The culture was grown at 37 °C with good aeration 
until the OD600nm reached 0.7 (approximately 2 hours). M13K07 
helper phage (Stratagene) was added to the culture to a 
35 multiplicity of infection (moi) of approximately 10 (assuming 
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that an ODGOOnm of 1 is equivalent to 5 x 10 8 cells per ml of 
culture) . The culture was incubated stationary at 37°C for 15 
minutes followed by 45 minutes with light aeration (200 rpm) at 
the same temperature. The culture was centrifuged and the 
5 supernatant drained from the cell pellet. The cells were 

resuspended in 500 ml 2YTAK (2YT media supplemented with 100 
/xg/ml ampicillin and 50 /ig/ml kanamycin) , and the culture 
incubated overnight at 30°C with good aeration (300 rpm) . 
Phage particles were purified and concentrated by a 

10 polyethylene glycol (PEG) precipitations (Sambrook et al . , 
1990) and resuspended in 10 ml 1 x TE . 0.5 g/ml caesium 
chloride was added to each dissolved, transferred to 
ultracentrif uge tubes and centrifuged at 42 000 rpm at 16°C in 
a Sorvall TFT 65.13 rotor overnight. The caesium banded phage 

15 were removed with a needle and syringe and dialysed overnight 
in 2 x 21 TE at 4°C using a Slide-a Lyzer Cassette (Pierce) 
according to the manufacturers instructions. Phage were stored 
at 4°C until use. 

2 0 lc . Panning of phage antibody library on Nuclear Extract 

Phage induced from the two repertoires were each separately 
panned on Ra j i cell nuclear extract, the same antigen as that 
used for the inoculation of mice to give TNT- 1 . For the large 
scFv repertoire, 1 x 10 9 sub-aliquots of the library were 

25 selected separately. A 75mm x 12mm immuno tube (Nunc; 

Maxisorp) was coated with 10 fig nuclear extract in 1 ml sterile 
PBS overnight at 4°C / followed by 1 hour at 3 7°C. After 
washing 3 times with PBS, the tube was filled with 3%MPBS (3 % 
'Marvel' skimmed milk powder, Ix PBS) and incubated for 1 hour 

30 at 37°C for blocking. The wash was repeated, phagemid 

particles (1012 tu) in 2 ml of 3% MPBS were added and the tube 
incubated stationary at 3 7 °C for 1 hour. The tube was washed 
10 times with PBST(0.1%), then 10 times with PBS. Bound phage 
particles were eluted from the tube by adding 1 ml of 

35 lOOmM-triethylamine, and incubating the tube stationary at room 
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temperature for 10 minutes. The eluted material was 
immediately neutralised by pipetting into a tube containing 1 
ml lM-Tris.HCl (pH7.4). Phage were stored at 4°C. 1 . 5 ml of 
eluted phage were used to infect 10 ml of logarithmically 
5 growing E, coli TGI (Gibson, 1984) . Infected cells were grown 
for 1 hour at 37 °C with light aeration in 2YT broth, and then 
plated on 2YTAG medium in 243mm x 243mm dishes (Nunc) . Plates 
were incubated overnight at 3 0°C. Colonies were scraped off 
the plates into 10 ml of 2YT broth and 15 % (v/v) glycerol 
10 added for storage at -70°C. 

Glycerol stock cultures from the first round of panning of each 
of the two repertoires on nuclear extract were rescued using 
helper phage to derive phagemid particles for the second round 

15 of panning. 250 /xl of glycerol stock was used to inoculate 50 
ml 2YTAG broth, and incubated in a 250 ml conical flask at 37°C 
with good aeration until the ODSOOnm reached 0.7 (approximately 
2 hours) . M13K07 helper phage (moi=10) was added to the 
culture which was then incubated stationary at 37°C for 15 

20 minutes followed by 45 minutes with light aeration (200 rpm) at 
the same temperature. The culture was centrifuged and the 
supernatant drained from the cell pellet. The cells were 
resuspended in 50 ml prewarmed 2YTAK, and the culture incubated 
overnight at 3 0°C with good aeration. 

25 

Phage induced from the first round of panning of each of the 
two repertoires, was selected a second time as described above 

After extensive washing, bound phage were eluted from the 
tube using 1 ml of 100 mM-triethylamine , neutralised by the 
3 0 addition of 0.5 ml IM-Tris . HCl (pH7.4) and infected into TGI 
cells as before. 

Id . Growth of single s el ected clones for immunoassay 
Individual colonies from the second round selection were used 
35 to inoculate 100 /il 2YTAG into individual wells of 96 well 
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tissue culture plates (Corning) . Plates were incubated at 30°C 
overnight with moderate shaking (200 rpm) . Glycerol to 15 % 
was added to each well and these master plates stored at -70°C 
until ready for analysis. 

5 

le . ELISA to Identify Nuclear Extract Binding scFv 
Clones specific for nuclear extract were identified by ELISA, 
using scFv displayed on phage. Cells from the master plates 
were used to inoculate fresh 96 well tissue culture plates 

10 containing 100 ^tl 2YTAG per well. These plates were incubated 
at 37°C for 6-8 hours or until the cells in the wells were 
growing logarithmically (OD600 0.2-1.0). M13K07 was added to 
each well to an moi of 10 and incubated stationary for 15 min 
then 45 min with gentle shaking (100 rpm), both at 37°C. The 

15 plates were centrifuged at 2000 rpm for 10 min and the 

supernatant eluted. Each cell pellet was resuspended in 100 fil 
2YTAK and incubated at 30°C overnight. 

Each plate was centrifuged at 2000 rpm and the 100 ^1 
20 supernatant from each well recovered and blocked in 20 fil 

18%M6PBS (18 % skimmed milk powder, 6 x PBS) , stationary at 
room temperature for 1 hour. Meanwhile, flexible microtitre 
plates which had been blocked overnight stationary at 4°C with 
either 50 /il 2.5 /zg/ml nuclear extract in PBS or 50 fil PBS 
25 alone (giving an uncoated control plate) , were washed 3 times 
in PBS and blocked for 2 h stationary at 37 °C in 3MPBS . These 
plates were then washed three times with PBS and 5 0 fxl 
preblocked phage added to each well of both the nuclear 
extract -coated or uncoated plate. The plates were incubated 
30 stationary at 37 °C for 1 h after which the phage were poured 
off. The plates were washed by incubating for 2 min in PBST 
three times followed by incubating for 2 min in PBS three 
times, all at room temperature. 

35 To each well of both the nuclear extract -coated and the 
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uncoated plate, 50 jil of a 1 in 10 000 dilution of sheep 
anti-fd antibody (Pharmacia) in 3MPBS was added and the plates 
incubated at 37°C stationary for 1 h. Each plate was washed as 
described above and 50 /il of a 1 in 5 000 dilution donkey 
5 ant i- sheep alkaline phosphatase conjugate (Sigma) in 3MPBS 

added and incubated stationary at 37°C for 1 h. Plates were 
washed as described as above followed by two rinses in 0.9% 
NaCl . Alkaline phosphatase activity was visualised using the 
chromagenic substrate pNPP (Sigma) . The absorbance signal 
10 generated by each clone was assessed by measuring the optical 
density at 405 nm using a microtitre plate reader. 

Clones were chosen for further analysis if the ELISA signal 
generated on the nuclear extract -coated plate was at least 
15 double that on the uncoated plate. About 350 out of 700 clones 
analysed met the criteria set. Eighty six of these clones were 
selected for further characterisation. 

If . Specificity ELISA 

20 Eighty six clones, identified as binding nuclear extract rather 
an uncoated well, were further analysed for fine specificity. 
Specificity ELISA 1 s were carried out using scFv displayed on 
phage as described above. Microtitre plate wells were coated 
with 50 til of either 5 /ig/ml nuclear extract, 5 /zg/ml histone 

25 HI (Boehringer Mannheim) , 100 /zg/ml lysozyme or PBS (the 

uncoated well) at 4°C overnight in PBS then 1 hour at 37°C. 
After preblocking both the phage and the microtitre plates, 50 
/xl blocked phage from each clone was added to a well coated 
with each antigen or an uncoated well. As above, alkaline 

30 phosphatase activity was visualised using either the 

chromagenic substrate pNPP (Sigma) . Clones which were specific 
for nuclear extract and histone HI but showed no cross -reaction 
with lysozyme or the uncoated well were analysed further. 
Clones were designated specific for nuclear extract and histone 

35 HI if the ELISA signal generated on both antigens was at least 
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five-fold greater than the signal on either lysozyme or on an 
uncoated well. TNT- 1 binds both nuclear extract and histone HI 
but not lysozyme. Twenty nine of the clones gave a binding 
profile similar to TNT- 1 and were characterised further. 

5 

Example 2: Western Blot Analysis 

2a . Preparation of soluble scFv 

The twenty nine clones with a binding profile similar to TNT - 1 
were analysed for binding to nuclear extract components by 

10 Western blot analysis. Soluble scFv prepared from the 

periplasm of 50 ml culture was used for this. 2 ml overnight 
culture (grown at 3 0°C in 2TYAG) was added to 5 0 ml 2TYA and 
incubated at 30°C to OD600 0.6. IPTG was added to a final 
concentration of 1 mM and the culture grown overnight at 3 0°C. 

15 Cells were pelleted in 50 ml Falcon tubes and taken up in 5 ml 
ice-cold 50 mM Tris-Cl pH8 , 20% Sucrose, ImM EDTA. The 
suspension was incubated on ice for 3 0 min then pellet at 8K 
for 20 min in a SM-24 rotor. The supernatant was used for the 
Western blot analysis. 

20 

2b. Casting of SDS-Polyacrylamide Gel. 
An SDS-Polyacrylamide gel was mounted in a Bio-Rad 
electrophoresis cell and 100 ml 2.5 x SDS loading buffer added 
into the slot to create a spirit level surface. 2 00 ml nuclear 

2 5 extract sample was heated for 2 min at 90 °C in 1 x SDS loading 

buffer with betamercaptoethanol and applied to the top of the 
2.5 x SDS loading buffer. The gel was run at 20 mA until the 
bromophenol blue dye front had passed through the bottom of the 
gel . The protein was blotted from the gel on to a PVDF 

3 0 Immobilon-P transfer membrane, using a Bio-Rad semi -dry 

transfer cell 24 V. The membrane was briefly washed in 
methanol and air dried. The membrane was sliced into 
approximately 3 mm strips. 

35 2c . Western blotting 
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The membrane strips from above were briefly washed in methanol 
then water. Each membrane strip was blocked in 5 % 
Marvel/ PBS /Twe en for 4 5 min in a Costar reagent reservoir 
divided in to 12 individual wells. Periplasmic extract of each 
5 clone was preblocked in Marvel/PBS by adding 0.5 ml 18 % 
Marvel, 6 x PBS to 2 . 5 ml of periplasmic preparation and 
incubating for 15 min at room temperature. The preblocked 
antibodies were added to each strip and incubated at room 
temperature for 1 h. The strips were washed for 3 0 min with 

10 several changes of PBS/Tween then transferred to another 

reagent reservoir and washed with PBS 2x5 min. 1/100 diluted 
9E10 anti-myc tag in 3 % Marvel/PBS was added to the strips and 
incubated at room temperature for 1 h. The strips were washed 
for 3 0 min with several of changes PBS/Tween then transferred 

15 to another reagent reservoir and washed with PBS 2x5 min. 

1/1000 diluted goat anti-mouse IgG peroxidase in 3 % Marvel/PBS 
was added to the strips and incubated at room temperature for 1 
h. The strips was washed for 1 h with several of changes 
PBS/Tween then transferred to another reagent reservoir and 

20 washed with PBS 2x5 min and saline 2x5 min. Each strip was 
washed briefly in water, transferred to a new reagent reservoir 
and developed using ECL (Amersham) according to the 
manufacturers instruction. The film was exposed to the strips 
for between 2 min and 16 h. 

25 

A second western blot of selected candidates on bovine histone 
HI preps and nuclear extract was performed using a 20 % 
PhastGel using the Pharmacia Phast Gel system essentially as 
above . 

30 

The western blot showed that a large number of the candidates 
had a binding profile close to the binding profile of TNT1 , 
recognising histone HI and histone H3 but also binding to some 
extent to the other core histones and to other non-identified 
35 proteins in the preparation. Seven clones had almost identical 
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binding by western blot analysis as TNT-1, NHS 16, NHS 19, NHS 
39, NHS 45, NHS 65, NHS 76 and NHS 86. These TNT-1 equivalent 
clones were chosen for further analysis. A further clone, NHS 
22 was also chosen for further analysis, it has a similar EL ISA 
5 profile to the other candidates but a different Western blot 
pattern. 

Not all candidates showed a TNT1 like profile, some clones did 
not give a sufficient signal to determine any binding profile 
10 and other clones had a Western blot profile that was different 
from the TNT1 profile. It is infact surprising that so many of 
the clones have similar profiles to the TNT1 Western blot 
profile taking in to account the complexity of the starting 
antigen. 

15 

2d. Sequencing of TNT-1 Equivalent ScFv Antibodies 
The nucleotide sequence of the TNT-1 equivalent human scFv 
antibodies were determined by first using vector-specific 
primers to amplify the inserted DNA from each clone. Cells 

2 0 from an individual colony on a 2YTAG agar plate were used as 
the template for a polymerase chain reaction (PCR) 
amplification of the inserted DNA using the primers pUC19 
reverse and fdtet sequence. pUC19 reverse has the sequence: 5' 
AGC GGA TAA CAA TTT CAC ACA GG 3' (SEQ ID NO: 5) . fdtet sequence 

25 has the sequence: 5' GTC GTC TTT CCA GAC GTT AGT 3' (SEQ ID 

NO:6). Amplification conditions consisted of 30 cycles of 94°C 
for 1 min, 55°C for 1 min and 72 °C for 2 min, followed by 10 
min at 72 °C. The PCR products were purified using a PCR 
Clean-up Kit (Promega) in to a final volume of 50 /xl H 2 0. 

30 Between 2 and 5 pi of each insert preparation was used as the 
template for sequencing using the Taq Dye- terminator cycle 
sequencing system (Applied Biosystems) . The primers mycseqlO 
and PCR-L-Link were used to sequence the light chain of each 
clone and PCR-H-Link and pUC19reverse to sequence the heavy 

35 chain. The sequences of these primers are as follows: 
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pUC19 reverse 5' AGC GGA TAA CAA TTT CAC ACA GG 3' 
NO: 7) 

myc sequence 10 5* CTC TTC TGA GAT GAG TTT TTG 3' 
NO: 8) 



(SEQ ID 



(SEQ ID 



5 



PCR-H-Link 



5 1 ACC GCC AGA GCC ACC TCC GCC 3 



(SEQ ID NO: 



9) 



PCR-L-Link 5' GGC GGA GGT GGC TCT GGC GGT 3' (SEQ ID NO: 

10) 

10 2e . Sequence and Source of the TNT- 1 Equivalent ScFv 
Antibodies 

Eight different TNT-1 equivalent antibodies were isolated from 
the selections using the two libraries described above. A 
further clone, D3 , was isolated by the epitope imprinting of 
15 chTNT-1 using nuclear extract as the source of antigen, much as 
described in Jespers et al, (1994), Biotechnology 12; 899-903. 
Each clone name, its origin and its heavy and light chain 
germline is given below. The sequences of NHS 76 VH and VL 
chains (SEQ ID NOs : 2 and 4) are shown in Figures 1 and 2. 
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CLONE 


LIBRARY SOURCE 


VH GERMLINE 


VL GERMLINE 




NHS 16 


large scFv 


DP 71 


DPL 16 


5 


NHS 19 


large scFv 


DP 75 


DPL 1 1 




NHS 22 


large scFv 


DP 47 


L12a 




NHS 39 


large scFv 


DP 75/15 


DPL 11 


10 












NHS 45 


large scFv 


DP 46 


L12a 




NHS 65 


large scFv 


DP 7 


DPL 11 


15 


NHS 76 


synthetic 


DP 67 


DPL 16 




NHS 86 


large scFv 


DP 47 


L12 a 



There does not appear to be any correlation between the 
20 specificity of these eight clones and their sequence. A wide 
range of VH/VL combinations are utilised and the CDR regions 
are highly variable. It is therefore unlikely that antibodies 
with equivalent in vitro binding characteristics to TNT-1 could 
be predicted from their amino acid sequence. 

25 

Example 3; Conversion of Candidates to Whole Antibody Format. 

Restriction digests, ligations, clonings and PCRs 

Restriction digests, ligations and cloning of DNAs were 
30 essentially as described (Sambrook et al . , 1987). 

Each PCR of 50 fil contained 10 mM Tris HCl pH 8.85, 25 mM KC1 , 
5 mM (MH 4 ) 2 S0 4/ 2 mM MgS0 4 , 250 //M dNTPs, 0.5 fiM each primer, 1U 
Pwol DNA polymerase (Boehringer Mannheim) and appropriate 
amounts of template DNA. Each reaction mixture was subjected 
35 to 15-25 cycles of 94°C, 30 s; 50°C, 30 s; 72°C, 60s. 

Construction of cell line expressing NHS76 IgG 

For the construction of cell lines expressing human IgGl 
antibodies the heavy and light chain variable domains from the 
40 NHS 7 6 scFv expressing phage were cloned into mammalian 
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expression vectors containing human IgGl and human lambda 
constant domains respectively. 

To facilitate possible subsequent cloning of the VH and VL 
domains of NHS76 into a single expression vector necessitated 
5 deletion of internal BamHI sites. The restriction sites were 
removed by PCR-directed mutagenesis (Ho, S.N., Hunt, H.D., 
Horton, R.IVL, Pullen, J.K. and Pease, L.R. 1989 Gene 77, 51-59) 
using primers P54 (SEQ ID NO: 15) + P58 (SEQ ID NO: 17) and P57 
(SEQ ID NO: 16)+ P17 (SEQ ID NO: 13) for NHS 7 6 VH, and primers 

10 P61 (SEQ ID NO: 20) + P60 (SEQ ID NO: 19) and P59 (SEQ ID NO: 
18) + P45 (SEQ ID NO: 14) for NHS 7 6 V A . All oligonucleotide 
primers of Example 3 are shown in Table 6. The PCR products of 
the expected sizes were joined in a second PCR using P54 + P17 
for VH, and P61 + P45 for VI. No changes in amino acid 

15 sequences resulted with the removal of the restriction sites. 

Heavy chain expression vector The NHS 7 6 VH DNA amplified with 
P54 and P17 was joined by overlapping PCR to a 158 bp DNA 
fragment containing a signal sequence, splice sites and intron 
from M13VHPCR1 (Orlandi et al . , 1989) using oligonucleotides 

20 P10 (SEQ ID NO: 11) and P17. The 539 bp PCR product was cut 

with Hindlll and Apal and cloned into Hindlll-Apal cut pGammal 
(obtained from Lonza) . Ligated DNA was transformed into E. coli 
TGI and ampicillin-resistant colonies screened. A plasmid with 
the correct insertion was identified and designated pNHS76yl- 

2 5 Light chain expression vector The vector for the expression of 
lambda chains was a modified version of pMR15 . 1 (obtained from 
Lonza) where the Ck DNA was replaced with human CX DNA and was 
designated pCA. The NHS 7 6 VA DNA amplified with P61 and P45 
was joined by overlapping PCR to a 168 bp DNA fragment 

30 containing a signal sequence, splice sites and intron from 
M13VKPCR1 (Orlandi et al . , 1989) using oligonucleotides Pll 
(SEQ ID NO: 12) and P4 5. The 52 9 bp PCR product was cut with 
BstBI and Pad and cloned into BstBI-PacI cut pCX. Ligated DNA 
was transformed into E. coli TGI and ampicillin-resistant 

35 colonies screened. A plasmid with the correct insertion was 
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identified and designated pNHS761, 
NHS76 IgG Expression 

NHS 7 6 IgG was expressed in the mouse myeloma cell line NSO 
5 (ECACC 85110503) . 45 fxg of pNHS76yl and 15 /zg pNHS76A DNAs 
were linearised by digestion with Pvul, ethanol precipitated 
and dissolved in 100 fil water. 10 7 NSO cells were washed in 
PBS , resuspended in 0.9 ml PBS, mixed with the vector DNA and 
held in ice for 5 min. The cells were then electroporated with 

10 2 pulses of 1 . 5 kV at 3 /xFd and incubated in ice for 10 min. 
The transfected cells were then added to 30 ml Dulbecco's 
modified Eagle's medium (DMEM) containing 2 mM glutamine and 10 
% dialysed foetal calf serum (FCS) as described by Bebbington 
et al . (1992) and 50 /il aliquots distributed into 6 x 96-well 

15 plates. 24 h later glutamine- free DMEM / 10 % FCS (Bebbington 
et al . 1992) was added to each well. Three to 6 weeks after 
transfection colonies were screened by ELISA for the ability to 
secrete human IgG. Wells of ELISA plates (Immulon 4, 
Dynatech) were coated in 50 mM sodium bicarbonate / carbonate 

20 pH 9.6 with 100 ng per well of goat anti-human IgG antibodies 
(Sera-Lab) . Supernatant from wells containing transfected 
colonies was added to the wells in PBS containing 0.05 % (v/v) 
Tween 2 0 (PBST) for 1 h. The plates were washed 3 times with 
PBST and captured human IgG was detected with 100 /il 1:2000 - 

25 1:5000 dilution horseradish peroxidase (HRP) conjugated goat 

anti-human lambda antibodies in PBST (Sera-Lab) . After 30 min 
at room temperature the plates were washed 3 x PBST and 100 /il 
OPD substrate added (50^1) - Reactions were stopped after 5-10 
min by the addition of 50 /il 12.5 % (v/v) sulphuric acid and 

30 the A 4 90 nm measured. Transf ectants secreting the highest 
amounts of IgG were expanded for growth in glutamine- free 
medium in reduced FCS, in gammaglobulin- free FCS or no FCS. 
Cell lines were subsequently cloned by limiting dilution. 



35 



Purification of antibodies 



# 
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Human IgGl antibodies were purified by protein A affinity 
chromatography. Supernatant from the growth of transfected NSO 
cells secreting NHS 7 6 IgG was clarified by centrif ugation and 
passage through a 0.22 fim filter. A protein A Sepharose column 
5 (HiTrap, Pharmacia) was equilibrated with PBS and the 

supernatant applied. The column was then washed with 10 column 
volumes of PBS and any bovine IgG present (from the foetal calf 
serum in the culture medium) removed by elution with 0.1 M 
sodium acetate pH 4.5. After further washing with PBS human 
10 IgG was eluted with 0.1 M sodium acetate pH 3.5. Eluted 

fractions were neutralised with 1 M Tris HC1 pH 9.0 and protein 
containing fractions identified by measuring the absorbance at 
280 nm. Antibody containing fractions were pooled and dialysed 
against PBS. 

15 

Example 4; Digestion of Whole Antibodies 

For the animal model, the candidates were tested as both whole 
antibodies and as F(ab f )2 fragments. These were generated by 
limited pepsin digestion. A trial digest was set up for each 
20 antibody tested. The following were added to a 1 . 5 ml 
microf uge tube : 
-2 5 whole antibody in PBS 

-5 pi 1M sodium acetate buffer at either pH 3, 3.5, 4, 4.5, 5 
or 5 . 5 

25 -pepsin at a final concentration of 10 /zg pepsin / mg antibody 
(enzyme/substrate = 1/100) . 
- water to give a total volume of 50 fil 

The digest was incubated at 37°C and samples taken out after 1, 
4, 8 and 16 hours. The reaction was stopped by adding 3M 
30 Tris-HCl pH8 . 8 to a final concentration of 0.3 M and analysed 
on a 10-15 % Phast gel (Pharmacia) . 



35 



This gave the optimum digestion conditions for each antibody 
and was applied to the large-scale digests. Following 
digestion, the F(ab')2 fragment was purified on a 24 ml S200 
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FPLC column and eluted in the 14-16.5 ml fractions. These were 
pooled and concentrated to about 4 mg/ml in an Amicon 
Centriprep YM10. 



5 Example 5: Iodination of Antibodies 

For the iodination, first the required number of screw top 
eppendorf rtubes were coated with iodogen. Iodogen (Pierce) was 
dissolved 'at 1 . 2mg/ml in chloroform, then a 1 in 10 dilution in 
chloroform made. 0.5 ml was added to each tube and carefully 

10 blown off the under N2 . These could be stored in a desiccator 
at 4°C for future use. To iodinate, 0.5 mg of protein was 
transferred to an iodogen tube on ice and made up to 0 . 5 ml 
with borate labelling buffer (100 ml 100 mM Borax, 100 ml 0.9% 
NaCl , pH to 8 . 5 with HCl ; Filter Sterilised) . An appropriate 

15 volume of Nal25I (250 /iCi - 2.5 mCi) was added, mixed and left 
on ice for 10 minutes. Using a fine pasteur pipette, the whole 
reaction was transferred to the top of a PD-10 column 
(Pharmacia Biotech) which has been pre-blocked with 5% BSA/PBS 
and washed through 5 times with sterile PBS. 0.5 ml aliquots 

20 of sterile PBS were added sequentially to the top of the column 
and run through. Similar 0.5 ml aliquots were collected at the 
bottom of the tube. Each fraction was then be counted in a 
gamma counter. The iodinated protein usually comes out in 
fractions 6-7 . 

25 

Example 6; Biodistribution studies. 

Experiments were conducted to establish the ability of F(ab') 2 
fragments of NHS76 to localise to human tumour xenografts in 
athymic mice. Female athymic nu/nu MF-1 mice (4 per group) 

30 were injected subcutaneously with 10 7 ME- 180 human cervical 

carcinoma cells (ATCC HTB-33) . Approximately 3-4 weeks later 
tumour-bearing mice were injected in the tail vein with 10 /ig 
(37 kBq) 125 I-labelled NHS 7 6 IgG or 125 I -labelled NHS76 F(ab') 2 . 
At selected time points up to 96 h post -inj ection mice were 

35 sacrificed and blood, tumour and all major organs were 
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collected and weighed ( 4 mice per time point) . Radioactivity 
was measured in a gamma counter (Cobra II, Packard ). The 
percentage of the injected dose per gram of each organ was 
determined and the organ : blood ratios calculated. The ME- 180 
5 xenograft model is used in the art as an indicator for human 
clinical utility of test substances. See Epstein et al in 
"Handbook of Targeted Delivery of Imaging Agents" , ibid. Table 
1 and Fig. 3 show the biodistribution of 125 I-labelled NHS 7 6 
F(ab*)2. Fig. 3a shows the distribution, and Fig. 3b the mean 

10 tissue: blood ratio. The fragment is rapidly cleared from the 
circulation with only 1 % of the injected dose remaining at 24 
h p.i. NHS 7 6 F(ab')2 demonstrates increased tumour 
localisation with time such that at 96 h p.i the tumour : blood 
ratio is 4.3 : 1. There is no specific retention in any other 

15 organ examined. 

Figs. 4a and 4b show the biodistribution and mean tumour :blood 
ratio respectively of 1251 - labelled D3 F(ab')2. The data are 
shown in Table 2. D3 demonstrates a more rapid clearance from 

20 the circulation than NHS 7 6 F(ab')2 with only 0.29 % of the 

injected dose remaining in the circulation at 24 h. D3 F(ab')2 
also shows specific tumour localisation and at 96 h shows a 
tumour : blood ratio of 5.6 : 1. There is also, however, 
retention of 1251 in the skin (skin : blood ratio of 3.3 :1). 

25 In comparison to NHS76, D3 demonstrates a much lower amount of 
accretion in tumour, for example at 96 h p.i. about there is 
about 6 x less radioactivity in the tumour with D3 F(ab')2 than 
NHS 7 6 F (ab» ) 2 . 

30 Tables 3 and 4 show the biodistribution of 1251-labelled 
F(ab')2 fragments of NHS 4 5 and NHS86. Both fragments are 
cleared from the circulation more rapidly than NHS 7 6 F(ab f )2 
with 0.1 % of the injected dose remaining at 24 h p.i. From 24 
h to 96 h p.i. both antibody fragments show uptake to tumour 

35 and exhibit tumour : blood ratios of > 3-5. However, fragments 
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of both NHS 4 5 and NHS 8 6 also show significant retention in 
other organs . 

NHS 19 F(ab*)2 shows little, if any, specific tumour uptake 
(Table 5, see also Figs. 5a and 5b) . 

Thus NHS 7 6 F(ab')2,in contrast to the fragments of the other 
antibodies, shows the ability to localise to tumour with no 
specific retention in any other organ. The antigen binding 
specificity, the serum clearance and its entirely human makeup 
gives NHS 7 6 F(ab ! )2 a composite of properties well suited for 
use in humans as an in vivo diagnostic or therapeutic agent 
with the potential for repeated administration. 

TABLES 1-5 Biodistribution of 1251 -labelled F(ab')2 fragments 
in ME-180 tumour-bearing athymic mice. Values represent the 
mean % injected dose (ID)/ g; (SD of organs from 4-5 mice) . 
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TABLE 1 - NHS76 F(ab')2 : % ID / g TISSUE 


ORGAN 


Blood 


Colon 


Femur 


Kidney 


Liver 


Lung 


Muscle 


Skin 


Spleen 


Tumour 


6 h 


7.96 
(0.38) 


1.95 
(0,18) 


1.41 
(0.20) 


9.08 
(0.92) 


3.97 
(0.27) 


3.89 
(0.24) 


0.73 
(0.13) 


2.59 
(0.40) 


3.47 
(0.18) 


1.99 
(0.40) 


24 h 


1.06 
(0.27) 


0.39 
(0.11) 


0.39 
(0.07) 


1.31 
(0.33) 


0.51 
(0.11) 


0.79 
(0.18) 


0.20 
(0.05) 


0.64 
(0.20) 


0.52 
(0.08) 


1.07 
(0.24) 


48 h 


0.20 
(0.04) 


0.07 
(0.01) 


0.08 
(0.02) 


0.32 
(0.05) 


0.11 
(0.02) 


0.20 
(0-03) 


0.04 
(0.01) 


0.15 
(0.02) 


0.10 
(0.02) 


0.38 
(0.05) 


96 h 


0.07 
(0.01) 


0.02 

(0.003 

) 


0,08 
(0.02) 


0.14 
(0.02) 


0.04 
(0.01) 


0.07 
(0.02) 


0.014 
(0.001) 


0.06 

(0.005 

) 


0.05 
(0.01) 


0.29 
(0.24 



TABLE 2 - D3 F(ab')2 : % ID / g TISSUE 


ORGAN 


Blood 


Colon 


Femur 


Kidney 


Liver 


Lung 


Muscle 


Skin 


Spleen 


Tumour 


6h 


3.51 
(0.23) 


0.92 
(0.07) 


0.61 
(0.09) 


12.6 
(3.2) 


1.06 
(0.06) 


2.24 
(0.82) 


0.48 
(0.17) 


1.13 
(0.25) 


0.94 
(0.10) 


1.24 
(0.40) 


24 h 


0.29 
(0.05) 


0.09 
(0.01) 


0.08 
(0.01) 


0.72 
(0.12) 


0.10 
(0.01) 


0.22 
(0.02) 


0.07 
(0.02) 


0.22 
(0.05) 


0.10 
(0.01) 


0.49 
(0.21) 


48 h 


0.04 
(0.02) 


0.02 
(0.01) 


0.02 

(0.005 

) 


0.10 
(0.05) 


0.02 
(0.01) 


0.04 
(0.02) 


0.01 
(0.003) 


0.06 
(0.01) 


0.02 
(0.01) 


0.14 
(0.11) 


96 h 


0.008 

(0.002 

) 


0.007 

(0.002 

) 


0.007 

(0.002 

) 


0.03 
(0.01) 


0.006 

(0.002 

) 


0.01 

(0.004 

) 


0.005 
(0.001) 


0.03 

(0.006 

) 


0.01 

(0.003 

) 


0.05 
(0.04) 




TABLE 5 - NHS 19 F(ab')2 : % ID / g TISSUE 


ORGAN 


Blood 


Colon 


Femur 


Kidney 


Liver 


Lung 


Muscle 


Skin 


Spleen 


Tumour 


6h 


0.74 
(0.16) 


0.41 
(0.22) 


033 
(0.26) 


1.36 
(0.21) 


0.40 
(0.08) 


0.53 
(0.15) 


0.19 
(0.13) 


0.63 
(0.29) 


0.35 
(0.10) 


0.51 
(0.11) 


24 h 


0.11 
(0.01) 


0.05 
(0.01) 


0.07 
(0.07) 


0.43 
(0.13) 


0.07 

(0.003 

) 


0.10 

(0.015 

) 


0.03 
(0.02) 


0.12 
(0.02) 


0.06 
(0.01) 


0.16 
(0.04) 


48 h 


0.07 
(0.03) 


0.04 
(0.01) 


0.03 

(0.008 

) 


0.25 
(0.07) 


0.05 
(0.02) 


0.06 
(0.02) 


0.02 
(0.003) 


0.09 
(0.04) 


0.04 
(0.01) 


0.11 
(0.04) 


96 h 


0.035 

(0.019 

) 


0.014 

(0.005 

) 


0.017 

(0.005 

) 


0.097 
(0.061) 


0.023 
(0.014 

) 


0.030 
(0.014 
) 


0.009 
(0.003) 


0.048 

(0.015 

) 


0.021 
(0.010 

) 


0.053 
(0.019) 
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Tumour 


0.72 
(0.47) 


0.23 
(0.03) 


0.15 
(0.033) 


0.026 
(0.014) 




Stomach 


1.20 
(0.66) 


0.19 
(0.06) 


0.041 
(0.012) 


0.011 
(0.001) 




Spleen 


0.50 
(0.28) 


0.12 
(0.03) 


0.074 
(0.024) 


0.027 
(0.016) 




Small 
Intestine 


0.47 
(0.26) 


0.10 
(0.02) 


0.033 
(0.013) 


0.019 
(0.008) 


SSUE 


Skin 


0.61 
(0.38) 


0.23 
(0.06) 


0.050 
(0.025) 


0.020 
(0.005) 


)2:%ID/gTI 


Oesophagus 


0.68 
(0.43) 


0.19 
(0.09) 


0.053 
(0.004) 


0.049 
(0.011) 


HS45 F(ab' 


Muscle 


0.30 
(0.19) 


0.04 
(0.01) 


0.011 
(0.005) 


0.005 
(0.001) 


3LE3-N 


Lung 


0.81 
(0.58) 


0.15 
(0.02) 


0.059 
(0.037 
) 


0.016 

(0.007 

) 


TA1 


Liver 


0.54 
(0.34) 


0.15 
(0.04) 


0.064 
(0.017 
) 


0.013 

(0.008 

) 




Kidney 


2.82 
(1.57) 


0.30 
(0.05) 


0.12 
(0.05) 


0.028 
(0.017) 




Femur 


0.42 
(0.25) 


0.09 
(0.02) 


0.037 
(0.008 
) 


0.020 
(0.005 
) 




Colon 


0.34 
(0.22) 


0.08 
(0.02) 


0.023 

(0.006 

) 


0.012 
(0.003 
) 




Blood 


0.71 
(0.42) 


0.10 

(0.005 

) 


0.027 

(0.006 

) 


0.007 

(0.003 

) 




ORGAN 


SO 




oo 
T 


SO 
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D 
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oo 



oo 
00 



Tumour 


1.75 
(0.47) 


0.29 
(0.05) 


0.25 
(0.07) 


0.054 
(0.012) 


Stomach 


3.47 
(0.66) 


0.23 
(0.03) 


0.091 
(0.041) 


0.035 
(0.014) 


Spleen 


3.57 
(0.28) 


0.38 
(0.02) 


0.22 
(0.13) 


0.061 
(0.016) 


Small 
Intestine 


2.57 
(0.26) 


0.19 
(0.02) 


0.099 
(0.029) 


0.029 
(0.011) 


Skin 


1.66 
(0.38) 


0.22 
(0.02) 


0.12 
(0.02) 


0.043 
(0.012) 


Oesophagus 


1.56 

(0.43) | 


0.22 
(0.05) 


0.19 
(0.11) 


0.064 
(0.015) 


Muscle 


0.85 
(0.19) 


0.06 
(0.01) 


0.029 
(0.007) 


0.011 
(0.002) 


Lung 


2.58 
(0.58) 


0.35 
(0.11) 


0.19 
(0.09) 


0.049 
(0.010 
) 


Liver 


5.23 
(0.34) 


0.34 
(0.04) 


0.13 
(0.04) 


0.044 
(0.019 
) 


Kidney 


6.45 
(1.57) 


0.50 
(0.06) 


0.28 
(0.10) 


0.079 
(0.027) 


Femur 


1.51 
(0.25) 


0.23 
(0.02) 


0.12 
(0.04) 


0.053 

(0.030 

) 


Colon 


1.07 
(0.22) 


0.14 
(0.02) 


0.067 
(0.027 
) 


0.027 
(0.013 
) 


Blood 


1.62 
(0.42) 


0.12 
(0.01) 


0.072 
(0.032 
) 

I * 


0.030 
(0.009 
) 


ORGAN 


6h 




oo 


VO 
0\ 
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TABLE 6 - OLIGONUCLEOTIDE PRIMERS 


r 10 


ci /^tpa A r^r^THT A /" V T/T1 A fT* 1 A A /"^ A ClCl A C*C* r VC y A /""'f^' T 

j -L, 1 AAVjC 1 1 AC 1 uAuLALALAUOALL 1 LALLO 


PI 1 


0 -AAI I 1 i LuAAL 1 ALAu 1 1 ACI uAuLALALAUUALt-J 


P17 


j -A 1 buuLLC 1 1 uu I UuAAUL 1 UAAuAuAV^uU I OrALA^AOvrlJ 1 uLL-j 


P45 


CI 

5 - 

GCAAAGTTAATTAATTCTACTCCACCTAGGACGGTCAGCTTGGTCCCTCCGCCGA 
A-3' 


P54 


5'- 

TTTGGATATCTCTCCACAGGTGTCCACTCCCAGGTGCAGCTGCAGGAGTCCGGCC 
CA-3* 


P57 


5'-CTGGGGCTGGATTCGGCAGCCCCCA-3' 


P58 


S'-TGGGGGCTGCCGAATCCAGCCCCAG^' 


P59 


S'-GCCCTCAGGGATTCCAGACCGATTC-S' 


P60 


5'-GAATCGGTCTGGAATCCCTGAGGGC-3' 


P61 


S'-TTGGATATCTCTCCACAGGTGTCCACTCCTCTTCTGAGCTGACTCAGGACCCT-S* 



Example 7: Antigen specificity of NHS76 

The ability of NHS76 IgG to bind to histones was examined by 
ELISA. Wells of microtitre plates (Immulon IV, Dynatech) were 
5 coated with lOOng bovine histones (Boeringher Mannheim) in 50 
mM bicarbonate/carbonate buffer pH9 . 6 at 4C for 16h. Wells 
were blocked with 200/il 2% Marvel in PBST (MPBST) for lh at 
37C. After washing in PBST, NHS76 IgG in 100/xl MPBST was added 
to the wells and incubated for lh at room temperature. After 

10 washing, bound IgG was detected by the addition of 100/xl 1:2000 
HRP goat anti -human IgG antibodies (Harlan Sera-Lab) . After 3 0 
min at room temperature the wells were washed and 100/il o- 
phenylenedi amine (0,4 mg/ml in 24 mM citric acid, 52 mM Na 2 HP0 4 
pH 5.2, 0.003% H 2 0 2 ) added. After 6 min the reaction was 

15 stopped by the addition of 50/xl 12.5% sulphuric acid and the 
absorbance at 490nm measured. The relative binding of the 
NHS76 IgG is histone HI > histone H3 > histone H2B > histone H4 
= histone H2A (Figure 6) . A competition ELISA to determine the 
relative binding of NHS76 IgG to histones in solution was also 

20 employed and confirmed the ELISA data. 
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The ability of NHS 7 6 IgG to bind histones from human and other 
species was analysed by Western blotting. Nuclear extracts of 
Raji (human), NSO (mouse), JTC-19 (rat) and JH4 (guinea pig) 
cells were elect rophoresed through a reducing 14% SDS-PAG. The 
5 gel was electroblotted onto nitrocellulose membrane (Amersham 

International) which was subsequently blocked with MPBST for lh 
at room temperature. The membrane was then incubated with 
NHS 7 6 IgG at 1/ig/ml for 50 min at room temperature. After 4 
washes with PBST the membrane was incubated with 1:5000 HRP 

10 goat ant i -human IgG in MPBST for 4 0 min at room temperature. 
After extensive washing the membrane was incubated with ECL 
reagent (Amersham) according to the manufacturer's 
instructions. The western blot result (Figures 7a-c (3 
different exposures to show bands at different intensities) ) 

15 demonstrates the binding of NHS 7 6 IgG to proteins from human, 
mouse, rat and guinea pig cells which comigrate with bovine 
histones HI and H3 . 
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CLAIMS 

1. An isolated specific binding member capable of binding an 
intracellular antigen, wherein said specific binding 
member comprises a polypeptide binding domain comprising 
an amino acid sequence substantially as set out as 
residues 99 to 106 of SEQ ID NO : 2 . 

2. An isolated specific binding member according to claim 1 
which further comprises the polypeptide binding domains 
substantially as set out as residues 31-36 and 51-66 of 
SEQ ID NO: 2 . 

3. An isolated specific binding member according to claim 2 
wherein said binding domains are carried by a human 

ant ibody framework . 

4. An isolated specific binding member according to claim 3 
which comprises substantially the polypeptide sequence of 
SEQ ID NO: 2 . 

5. An isolated specific binding member capable of binding an 
intracellular antigen, wherein said specific binding 
member comprises a polypeptide binding domain comprising 
an amino acid sequence substantially as set out as 
residues 88 to 98 of SEQ ID NO: 4. 

6. An isolated specific binding member according to claim 5 
which further comprises the polypeptide binding domains 
substantially as set out as residues 23-33 and 49-55 of 
SEQ ID NO: 4 . 



7. An isolated specific binding member according to claim 6 
wherein said binding domains are carried by a human 
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antibody framework . 

8. An isolated specific binding member according to claim 7 
which comprises substantially the polypeptide sequence of 
SEQ ID NO : 4 . 

9. A specific binding member which comprises a first specific 
binding member as defined in any one of claims 1 to 4 in 
association with a second specific binding member as 
defined in any one of claims 5 to 8 . 

10. A specific binding member according to claim 9 in the form 
of an antibody F(ab')2 or scFv fragment, 

11. A specific binding member according to any one of claims 1 
to 10 which carries a detectable or functional label. 

12. An isolated nucleic acid which comprises a sequence 
encoding a specific binding member as defined in any one 
of claims 1 to 11. 

13 . A method of preparing a specific binding member as defined 
in any one of claims 1 to 11 which comprises expressing 
the nucleic acid of claim 12 under conditions to bring 
about expression of said binding member, and recovering 
the binding member. 

14. A specific binding member according to any one of claims 1 
to 11 for use in a method of treatment or diagnosis of the 
human or animal body. 

15. A method of preparing a specific binding member capable of 
binding an intracellular antigen, which method comprises: 
a) providing a starting repertoire of nucleic acids 

encoding a VH domain which lack a CDR3 encoding 
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region; 

b) combining said repertoire with a donor nucleic acid 
encoding an amino acid sequence substantially as set 
out as residues 99 to 106 of SEQ ID NO : 1 such that 
said donor nucleic acid is inserted into the missing 
CDR3 region, so as to provide a product repertoire of 
nucleic acids encoding a VH domain; 

c) expressing the nucleic acids of said product 
repertoire; and 

d) selecting a specific binding member which has a 
maximum tumour: blood localisation ratio in a test 
animal of > 3:1 and optionally at said ratio an organ 
to blood ratio of < 1:1; and 

e) recovering said binding member or the nucleic acid 
encoding it. 

16. A method of treatment of a tumour in a human patient which 
comprises administering to said patient an effective 
amount of a specific binding member as defined in any one 
of claims 1 to 11. 
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Fig.1. 

NHS76VH* Translated Sequence 



Sequence Range: 1 to 351 

10 20 30 40 50 60 

CAGGTGCAGCTGCAGGAGTCCGGCCCAGGACTGGTGAAGCCTTCGGAGACCCTGTCCCTC 
GTCCACGTCGACGTCCTCAGGCCGGGTCCTGACCACTTCGGAAGCCTCTGGGACAGGGAG 

QVQLQESGPGLVKPSETLSL> 20 
TRANSLATION OF NHS76VH* [A] > 

70 80 90 100 110 120 

ACCTGCGCTGTCTCTGGTTACTCCATCAGCAGTGGTTACTACTGGGGCTGGATTCGGCAG 
TGGACGCGACAGAGACCAATGAGGTAGTCG TCACCAATGATGACCCCG ACCTAAGCCGTC 

TCAVSGY-SIS IS G Y Y W Gl W I R Q> CDRl 40 
TRANSLATION OF NHS76VH* [A] __> 

130 140 150 160 170 180 

CCCCCAGGGAAGGGGCTGGAGTGGATTGGGAGTATCTATCATAGTGGGAGCACCTACTAC 
GGGGGTCCCTTCCCCGACCTCACCTAACCC TCATAGATAGTATCACCCTCGTGGATGATG 

PPGKGLEWIG |SIYHSGSTYY> CDR2 60 
TRANSLATION OF NHS7 6VH* [A] > 

190 200 210 220 230 240 

AACCCGTCCCTCAAGAGTCGAGTCACCATATCAGTAGACACGTCCAAGAACCAGTTCTCC 
TTGGGCAGGGAGTTCTCA GCTCAGTGGTATAGTCATCTGTGCAGGTTCTTGGTCAAGAGG 

N P S L K ~S] RVT I SVDT S KNQ F S> 80 
TRANSLATION OF NHS7 6VH* [A] > 

250 260 270 280 290 300 

CTGAAGCTGAGCTCTGTGACCGCCGCAGACACGGCCGTGTATTACTGTGCAAGAGGGAAG 
GACTTCGACTCGAGACACTGGCGGCGTCTGTGCCGGCACATAATGACACGTTCTCCCTTC 

LKLSSVTAADTAVYYCAR |G K> CDR3 100 
TRANSLATION OF NHS7 6VH* [A] > 

310 320 330 340 350 
TGGTCGAAGTTTGACTATTGGGGCCAAGGCACCCTGGTCACCGTCTCTTCA 
ACCAGCTTCAAACTGATA ACCCCGGTTCCGTGGGACCAGTGGCAGAGAAGT 
W S K F D T1 WGQGTLVTVS S> 
TRANSLATION OF NHS7 6VH* [A] > 
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Fig.2. 

NHS7 6VU* Translated Sequence 



Sequence Range: 1 to 32 4 

10 20 30 40 50 60 

TCCTCTGAGCTGACTCAGGACCCTGCTGTGTCTGTGGCCTTGGGACAGACAGTCAGGATC 
AGGAGACTCGACTGAGTCCTGGGACGACACAGACACCGGAACCCTGTCTGTCAGTCCTAG 

SSELTQDPAVSVALGQTVRI> 20 
TRANSLATION OF NHS7 6VL* {A] > 

70 80 90 100 110 120 

ACATGCCAAGGAGACAGCCTCAGAAGCTATTATGCAAGCTGGTACCAGCAGAAGCCAGGA 
TGTACG GTTCCTCTGTCGGAGTCTTCGATAATACGTTCG ACCATGGTCGTCTTCGGTCCT 

T C iQGDSLRSYYASj W Y Q Q K P G> CDRl 4 0 
TRANSLATION OF NHS7 6VL* [A] > 

130 140 150 160 170 180 

C AGGC C CC TGT ACTTGTC ATC T ATGGTAAAAAC AACCGGC CCTC AGGGATTC C AG ACCGA 
GTCCGGGGACATGAACAGTAGATA CCATTTTTGTTGGCCGGGAGT CCCTAAGGTCTGGCT 

QAPVLVIY |G K N N R P S| G I P D R> CDR2 60 
TRANSLATION OF NHS76VL* [A] > 

190 200 210 220 230 240 

TTCTCTGGCTCCAGCTCAGGAAACACAGCTTCCTTGACCATCACTGGGGCTCAGGCGGAA 
AAGAGACCGAGGTCGAGTCCTTTGTGTCGAAGGAACTGGTAGTGACCCCGAGTCCGCCTT 

FSGSSSGNTASLTITGAQA E> 80 
TRANSLATION OF NHS7 6VL* [A] > 

250 260 270 280 290 300 

GATGAGGCTGACTATTACTGTAACTCCCGGGACAGCAGTGGTAACCATGTGGTATTCGGC 
CTACTCCG ACTGAT AATG AC A TTG AGGGCCC TGTCGTC ACC ATTGGTAC AC C AT AAGCCG 

D E A D Y Y C |NSRDSSGNHVV~| F G> CDR3 100 
TRANSLATION OF NHS7 6VL* [A] > 

310 320 
GGAGGGACCAAGCTGACCGTCCTA 
CCTCCCTGGTTCGACTGGCAGGAT 
G G T K L T V L> 
TRANSLATION OF NH > 
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Fig.3A. 




Fig.3B. 



NHS76 F(ab')2 
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Fig.4A. 




Fig.4B. 



D3 6D2 F(ab')2 
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Fig.5A. 



NHS19 F(ab')2 




Fig.5B. 



NHS19 F(ab')2 
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Fig.7B. 




1 234 -56789 



1 Raji (human) 6 Histone H2A (bovine) 

2 NSO (mouse) 7 Histone H2B (bovine) 

3 JTC-19 (rat) 8 Histone H3 (bovine) 

4 JH4 (guinea pig) 9 Histone H4 (bovine) 

5 Histone H1 (bovine) 
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Fig.7C. 




1 234-5678 
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SEQUENCE LISTING 

<110> Cambridge Antibody Technology Limited 
Williams, Andrew J 
Tempest, Philip R 
Holtet, Thor L 
Main, Sarah H 
Jackson, Helen 
Daramola, Olalekan 

<120> Improvements relating to antibodies 

<130> AHB/CP5775333 

<140> 
<141> 

<150> GB 9814383.7 

<151> 1998-07-02 

<160> 22 

<170> Patentln Ver. 2.1 

<210> 1 

<211> 351 

<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . . (351) 

<400> 1 

cag gtg cag ctg cag gag tec ggc cca gga ctg gtg aag cct teg gag 48 
Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 
15 10 15 
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acc ctg tec etc acc tgc get gtc tct ggt tac tec ate age agt ggt 96 
Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Tyr Ser lie Ser Ser Gly 
20 25 30 

tac tac tgg ggc tgg att egg cag ccc cca ggg aag ggg ctg gag tgg 144 
Tyr Tyr Trp Gly Trp lie Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp 
35 40 45 

att ggg agt ate tat cat agt ggg age acc tac tac aac ccg tec etc 192 
lie Gly Ser lie Tyr His Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu 
50 55 60 

aag agt cga gtc acc ata tea gta gac acg tec aag aac cag ttc tec 240 
Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 

ctg aag ctg age tct gtg acc gec gca gac acg gee gtg tat tac tgt 288 
Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

gca aga ggg aag tgg teg aag ttt gac tat tgg ggc caa ggc acc ctg 336 
Ala Arg Gly Lys Trp Ser Lys Phe Asp Tyr Trp Gly Gin Gly Thr Leu 
100 105 110 

gtc acc gtc tct tea 351 
Val Thr Val Ser Ser 
115 



<210> 2 
<211> 117 
<212> PRT 

<213> Homo sapiens 
<400> 2 

Gin Val Gin Leu Gin Glu Ser Gly Pro Gly Leu Val Lys Pro Ser Glu 
15 10 15 
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Thr Leu Ser Leu Thr Cys Ala Val Ser Gly Tyr Ser He Ser Ser Gly 
20 25 30 

Tyr Tyr Trp Gly Trp lie Arg Gin Pro Pro Gly Lys Gly Leu Glu Trp 
35 40 45 

lie Gly Ser lie Tyr His Ser Gly Ser Thr Tyr Tyr Asn Pro Ser Leu 
50 55 60 

Lys Ser Arg Val Thr lie Ser Val Asp Thr Ser Lys Asn Gin Phe Ser 
65 70 75 80 

Leu Lys Leu Ser Ser Val Thr Ala Ala Asp Thr Ala Val Tyr Tyr Cys 
85 90 95 

Ala Arg Gly Lys Trp Ser Lys Phe Asp Tyr Trp Gly Gin Gly Thr Leu 
lOO 105 110 

Val Thr Val Ser Ser 
115 

<210> 3 
<211> 324 
<212> DNA 

<213> Homo sapiens 

<220> 

<221> CDS 

<222> (1) . • (324) 

<400> 3 

tec tct gag cfcg act cag gac cct get gtg tct gtg gec ttg gga cag 48 

Ser Ser Glu Leu Thr Gin Asp Pro Ala Val Ser Val Ala Leu Gly Gin 

15 10 15 



aca gtc agg ate aca tgc caa gga gac age etc aga age tat tat gca 96 
Thr Val Arg lie Thr Cys Gin Gly Asp Ser Leu Arg Ser Tyr Tyr Ala 
20 25 30 
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age tgg tac cag cag aag cca gga cag gec cct gta ctt gtc ate tat 144 
Ser Trp Tyr Gin Gin Lys Pro Gly Gin Ala Pro Val Leu Val lie Tyr 
35 40 45 

ggt aaa aac aac egg ccc tea ggg att cca gac cga ttc tct ggc tec 192 
Gly Lys Asn Asn Arg Pro Ser Gly lie Pro Asp Arg Phe Ser Gly Ser 
50 55 60 

age tea gga aac aca get tec ttg ace ate act ggg get cag gcg gaa 240 
Ser Ser Gly Asn Thr Ala Ser Leu Thr lie Thr Gly Ala Gin Ala Glu 
65 70 75 80 

gat gag get gac tat tac tgt aac tec egg gac age agt ggt aac cat 288 
Asp Glu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser Ser Gly Asn His 
85 90 95 

gtg gta ttc ggc gga ggg acc aag ctg acc gtc eta 324 
Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu 
100 105 



<210> 4 
<211> 108 
<212> PRT 

<213> Homo sapiens 



<400> 4 

Ser Ser Glu Leu Thr Gin Asp Pro 
1 5 



Thr Val Arg lie Thr Cys Gin Gly 
20 

Ser Trp Tyr Gin Gin Lys Pro Gly 
35 40 



Ala Val Ser Val Ala Leu Gly Gin 
10 15 

Asp Ser Leu Arg Ser Tyr Tyr Ala 
25 30 

Gin Ala Pro Val Leu Val He Tyr 
45 



Gly Lys Asn Asn Arg Pro Ser Gly He Pro Asp Arg Phe Ser Gly Ser 
50 55 60 
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Ser Ser Gly Asn Thr Ala Ser Leu Thr lie Thr Gly Ala Gin Ala Glu 
65 70 75 80 

Asp Glu Ala Asp Tyr Tyr Cys Asn Ser Arg Asp Ser Ser Gly Asn His 
85 90 95 

Val Val Phe Gly Gly Gly Thr Lys Leu Thr Val Leu 
100 105 



<210> 5 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 5 

agcggataac aatttcacac agg 23 



<210> 6 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 6 

gtcgtctttc cagacgttag t 21 

<210> 7 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: Primer 
<400> 7 

agcggataac aatttcacac agg 23 



<210> 8 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 8 

ctcttctgag atgagttttt g 



<210> 9 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 9 

accgccagag ccacctccgc c 



<210> 10 
<211> 21 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 10 

ggcggaggtg gctctggcgg t 

<210> 11 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 11 

ctaagcttac tgagcacaca ggacctcacc 30 

<210> 12 
<211> 35 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 12 

aattttcgaa ctacagttac tgagcacaca ggacc 35 

<210> 13 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
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<400> 13 

atgggccctt ggtggaagct gaagagacgg tgaccagggt gcc 



43 
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<210> 14 
<211> 56 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 14 

gcaaagttaa ttaattctac tccacctagg acggtcagct tggtccctcc gccgaa 56 

<210> 15 
<211> 57 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 15 

tttggatatc tctccacagg tgtccactcc caggtgcagc tgcaggagtc cggccca 57 

<210> 16 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 16 

ctggggctgg attcggcagc cccca 



25 
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<210> 17 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 17 

tgggggctgc cgaatccagc cccag 25 

<210> 18 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 18 

gccctcaggg attccagacc gattc 25 

<210> 19 
<211> 25 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 



<400> 19 

gaatcggtct ggaatccctg agggc 



25 
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<210> 20 
<211> 53 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Primer 
<400> 20 

ttggatatct ctccacaggt gtccactcct cttctgagct gactcaggac cct 53 



<210> 21 

<211> 351 

<212> DNA 

<213> Homo sapiens 



<400> 21 



tgaagagacg 


gtgaccaggg 


tgccttggcc 


ccaatagtca 


aacttcgacc 


acttccctct 


60 


tgcacagtaa 


tacacggccg 


tgtctgcggc 


ggtcacagag 


ctcagcttca 


gggagaactg 


120 


gttcttggac 


gtgtctactg 


atatggtgac 


tcgactcttg 


agggacgggt 


tgtagtaggt 


180 


gctcccacta 


tgatagatac 


tcccaatcca 


ctccagcccc 


ttccctgggg 


gctgccgaat 


240 


ccagccccag 


tagtaaccac 


tgctgatgga 


gtaaccagag 


acagcgcagg 


tgagggacag 


300 


ggtctccgaa 


ggcttcacca 


gtcctgggcc 


ggactcctgc 


agctgcacct 


g 


351 



<210> 22 

<211> 324 

<212> DNA 

<213> Homo sapiens 



<400> 22 



taggacggtc 


agcttggtcc 


ctccgccgaa 


taccacatgg 


ttaccactgc 


tgtcccggga 


60 


gttacagtaa 


tagtcagcct 


catcttccgc 


ctgagcccca 


gtgatggtca 


aggaagctgt 


120 


gtttcctgag 


ctggagccag 


agaatcggtc 


tggaatccct 


gagggccggt 


tgtttttacc 


180 


atagatgaca 


agtacagggg 


cctgtcctgg 


cttctgctgg 


taccagcttg 


cataatagct 


240 


tctgaggctg 


tctccttggc 


atgtgatcct 


gactgtctgt 


cccaaggcca 


cagacacagc 


300 


agggtcctga 


gtcagctcag 


agga 








324 



